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Foreword 


This Report is a compendium of data relating to the water-power re- 
sources of British Columbia. The opening chapters comprise a statement 
of the guiding principles which should govern in the conservation and utiliza- 
tion of inland waters ; and a description of certain important features which 
should characterize reliable water-power data. There follows a comprehensive, 
historical survey of Water Legislation in the Province, together with discussions 
of subjects cognate thereto. 


In the portion of the Report which relates more particularly to physical 
data, will be found tabular lists of the estimated possibilities of water-power 
sites throughout the Province, which lists are based chiefly upon results ob- 
tained from the special field investigations conducted by the Commission of 
Conservation. There then follow digests of stream-flow, meteorological and 
other hydrometric records. 


The Commission of Conservation heartily appreciates the assistance 
rendered by governmental, corporate and private agencies in supplying desired 
data. Detailed acknowledgments for these data will be found in Chapter I, 
and elsewhere at appropriate places throughout the Report. 


In conclusion, it is not amiss to mention that, owing to circumstances 
created by the Great War, the publication of this Report has been much de- 
layed. 
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-WATER-POWERS OF BRITISH COLUMBIA 


CHAPTER I 


General Introduction 


N January, 1910, the Commission of Conservation commenced the investi- 
gation of the character and extent of the various natural resources of 
Canada. Early in 1909, the Canadian delegation to the North American 
Conference at Washington had compiled a general statement respecting the 
available water-power data. This compilation served to demonstrate the 
inadequacy of our information respecting this valuable natural resource. The 
Commission, therefore, decided to prepare an inventory of the water-power 
resources of the country, and, in so doing, avoided duplication of effort by 
utilizing all available information from governmental] and other sources. 


The Commission commenced its own reconnaissance field work in the 
eastern provinces and, in 1911, published Water-Powers of Canada, which 
presents, in summary form, the information then available for the provinces 
of Prince Edward Island, Nova Scotia, New Brunswick, Quebec and Ontario. 
Owing to the paucity of information available, it was not then possible to do 
more than describe briefly the water-power resources of the provinces of Mani- 
toba, Saskatchewan, Alberta and British Columbia. 


In 1916, the report on the Water-Powers of Mamtoba, Saskatchewan and 
Alberta was issued. The present volume on Water-Powers of British Columbia 
completes the series of water-power reports which the Commission, in 1910, 
undertook to publish. 

The paucity of information concerning British Columbia water-powers 
existing when the Commission undertook its work, is well expressed in the 
British Columbia Year Book, for 1911, which states : 

‘Speaking generally, there is no subject of economic interest in connec- 
tion with the exploitation of the provincial resources concerning which there 
is less known than the extent to which water-powers may be rendered available.”’ 
The Provincial Government desired, as soon as satisfactory arrangements 
could be made, to proceed with a more detailed investigation of its water- 
powers. Before doing this, however, it was deemed necessary to deal with a 
complex problem which had gradually developed, as a result of the methods 
formerly employed in the granting of ‘rights’ for the use of waters. 


In the early ‘fifties’ the taking up of water rights and privileges for 
mining operations commenced, and, subsequently, others were granted for 
irrigation of large agricultural areas, until upwards of 6,000 water records had 
- been issued, under various terms and conditions. In addition, other records 
and privileges were granted for the use of water for power. The result was 
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that many of the rights conferred overlapped and caused conflict of interests 
and hindrance to the most beneficial use of the waters of some of the provincial 
streams. The earlier water-power developments were used, chiefly, in connec- 
tion with the mining industry, and it is only since the advent of high tension 
transmission, coupled with the great advancement in the industrial arts, that 
the importance of the development of water-power resources has claimed fuller 
attention. 


The British Columbia Government, when interviewed by the represen- 
tatives of the Commission of Conservation, prior to the commencement of their 
field operations in 1911, explained its water problems as above outlined, and 
expressed its desire that the Commission proceed with its proposed investiga- 
tion. Recognizing that this research could not be made without very special 
effort and at considerable expense, the former Premier, Sir Richard McBride, 
and Minister of Lands, Hon. W. R. Ross, agreed that the province would 
render every possible assistance. Subsequently, through the Minister of 
Lands, funds were provided by the province supplementing the appropriation 
made by the Commission. This enabled the placing of larger parties in the 
field, and thus expedited the work. 


Conditions in The season available for such reconnaissance water-power 
British Columbia investigations as were made in British Columbia is compara- 
Boy eennonal tively short. One of the chief difficulties encountered is, 
that it is almost impossible for observers to avoid over-recording in their 
notes the power possibilities of streams observed during high stages. 
Young engineers are impressed by the quantity of water coming down 
the rivers, and have not the advantage of having observed the same 
streams at their low winter stages, nor have they always the knowledge of 
measurements of the flow of similar streams with which to temper their 
judgment. Engineers in charge of similar work in the United States have 
experienced like difficulty, and have, therefore, endeavoured, as much as 
possible, to have the work performed when the streams are neither approaching 
nor at their flood stages. This fact indicates why the time, during which 
these special investigations may profitably be pursued, is so limited. 


The conditions affecting powers in the province are unique, and do not 
closely correspond to those existent in other portions of Canada. This is 
especially true of the mainland Pacific coast. One cannot but be impressed 
with the fact that coastal water-powers in British Columbia, which to the casual 


observer appear ‘to be of comparatively small amount, nevertheless, may, 


when economically and fully developed, yield several-fold the estimate of 
power if appraised upon the same basis as similar streams in Eastern Canada. 
Glaciers, snow-fields, and heavy rainfall abound, and, with many storage 
possibilities, constitute unique factors which contribute to enhance the values 
of powers. These conditions, on the other hand, emphasize the necessity of 
special and very careful engineering investigation and expert handling. 


Field parties necessarily experienced considerable physical hardship in 
the prosecution of the work in such rugged country. The following statements, 


- 


» 
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taken from the reports of field parties, convey some idea of the more serious 


difficulties encountered, in the course of the work. One report says: 

‘‘Considerable risk was encountered in ascending the Klinaklini river, 
as it was in flood, with the current most of the way averaging four or five 
miles per hour, and in places six to ten miles. Sometimes the canoe had to be 
dragged along by means of the overhanging branches of bordering trees, the 
water being too swift for oars or paddles and too deep for poling. At some 
places it was necessary to wade for several hours in water at a temperature 
little above freezing. In places, quicksands were met with. When poling, 
sometimes the pole would sink six or eight feet in quicksand before finding 
firm bottom. After seven days’ hard work we reached the main forks of the 
river. One fork comes from a glacier obstructing the valley, while the other 
fork consists of a long cafion up which it was impossible to proceed by canoe. 
This cafion was examined for fifteen miles. On the return trip we were unfor- 
tunate enough to be wrecked on a snag while rounding a sharp bend, and lost 
our canoe and equipment. Two other parties, on other work, who had made 
similar attempts the previous year, were also wrecked, but these had failed to 
reach the forks. After the accident we had to walk two days, without food or 
blankets, to the mouth of the river, swimming two small branches en route, 
and we were pleased indeed to see the Lizette again.’’* 


In another report, the engineer states : 

“The trails of the Kispiox watershed were not much travelled and con- 

sequently not well marked and required clearing, so that progress was neces- 
- sarily slow ; also such bridges as existed were rotted and unfit for traffic. 
“The trails of the Skeena valley were very badly cut up and full of mud 
- holes, and, where they followed the side hills, very slippery and dangerous, so 
_ that horses slipped and fell frequently, being thus cut and bruised and otherwise 
injured. One horse fell off a bridge, breaking two of its ribs and being other- 
wise injured so as to be no longer fit for use. The main trail up the Skeena 
river passes over a series of hills and deep-cut gulches, which are practically 
bare, with comparatively few spots where sufficient feed for working animals 
can be obtained. The season of 1913 being exceedingly wet and cold in the 
northern interior, the grasses did not ripen, making, in consequence, very poor 
feed. This, added to the rough condition of the trails, made the horses very 
weak and entirely unfit for a long season’s work.” 

Throughout the whole of the investigation, the Provincial, as well as the 
Federai and other authorities, have rendered hearty and valuable assistance. 
United States officials have unfailingly furnished data wherever possible, 
Acknowledgments for the various data received from the British Columbia 
Hydrometric Survey of the Water Power Branch, Dept. of Interior, Ottawa : 
from the Provincial Water Rights Branch, Victoria ; from the Meteorological 
Service, Toronto ; from the United States Geological Survey, Washington ; 
from the United States Weather Bureau, and from other governmental and 
private sources, are specifically referred to elsewhere in the report. For all 
the assistance received, the Commission of Conservation is deeply appreciative 
and desires to express its gratitude. 

f Those upon the Commission of Conservation staff of field engineers, who 
- chiefly assisted in connection with the various field investigations, and to 
whom credit is due for their good efforts, are: G. H. Ferguson, C. J. Vick, D.C. 
ioe Jennings, C. C. Lyall, A. W. Campbell, L. G. Mills, T. G. Bird, R. Westover, 


*The Lizette was the forty-foot gasolene launch used by the Commission for the coast work. 


4 COMMISSION GF CONSERVATION 


W. A. Wand, F. R. Macdonald, B. Corbould, B. N. Simpson, C. C. Cowan, 
and also to A. J. McPherson, who was attached to one of the field parties in 
1913 as representative of the Provincial Water Rights Branch. Special in- 
vestigation was made on some streams by provincial engineers as follows : 
On Vancouver island, by F. W. Knewstubb ; in Nelson district, by W. J. E. 
Biker; in Kettle Valley district, by C. Varcoe; in Cranbrook district, by H. B. 
Hicks, and in the Okanagan district, by. J. C. Dufresne. Able assistance was 
also rendered in connection with special office researches by C. A. Pope, E. 
Davis, J. Moncton Case, Andrew Paton, H.A. Wildy, R.S. W. Baird and 
Miss E. I. Gilby. | 


ToTAL ESTIMATED HOoORSE-POWER 


Grand totals purporting to represent horse-power possibilities for large 
sections of a country are apt to be very misleading. They are especially mis- 
leading when used to make comparisons with other totals when, as a matter 
of fact, no real basis for comparison has been established. The unique charac- 
ter of many of the water-power. possibilities of British Columbia, with its 
exceptional physical features, such as mountain systems, glaciers, snow-fields, 
and widely variant precipitation, necessarily makes it difficult to effect com- 
parisons between the total water-power possibilities of this province and those 
of other areas differing markedly in physical characteristics. However, it 
will be interesting to present in round numbers certain totals of horse-power 
derivable from the various estimates* presented in our tables. 

Conventionally, the province has been divided into districts, as follows : 

24-hour 
I. Columbia River and Tributaries : horse-power 
(North of the international boundary): This comprises the 
portion of the province lying between its eastern boundary and 
the: watershed of ‘the Fraser river. 90) ee ee eee 610,000 
II. Fraser River and Tributaries : 
This includes practically the entire area of the great Interior 
plated yer 2 Se TR ee eee 740,000 


WbacVancouver. Tsland;. ste). foe se Be eee 270,000 © 


IV. Mainland Pacific Coast and Adjacent Islands : : 

(except Vancouver Island): This includes all the rivers north of 

the Fraser which drain into the Pacific. -.. 2. 7..3. ee 630,000 
V. Mackenzie River Tributaries : 


(A rough estimate made for inclusion in ‘this summary) Tee art 250,000 


Grands total iced tis 5 aoa Sis gag eee at hs 2,500,000 


‘The above totals include about 250,000 horse-powerft for plants already in 
opctation, but they do not include about 400,000 horse-powert given in the 


*For characteristics and limitations applicable. to the estimates, consult ‘Description of 
Power Tables,’ also notes accompanying the power tables. 

tlt should be borne in m nd that the estimates presuppose continuous 24-hour power, and 
hence, in deriving this 250,00U h.p., totals representing installed capacities of individual plants 
were sometimes not the quant:ties used. i 

{A proper estimate of this power is somewhat problematical and this figure might, perhaps, 


be increased. However, the various factors represented by this total may be determined by 
reference to the power tables. 


ae 


GENERAL INTRODUCTION 5 


tables for power possibilities on streams like the Fraser, Thompson, Skeena 
and Nass rivers, on which, because of the proximity of railways, or possible 
interference with the salmon industry, economical development cannot be con- 
sidered under present conditions. Also, as elsewhere explained, there is still 
considerable territory, especially in the more northerly portion of the province, 
which it has not been possible to investigate fully. These areas may yet 
disclose a considerable amount of power. One fact to be borne in mind in 
connection with these totals is that, when powers are developed and the avail- 
able waters are intelligently conserved, more power will be obtained than the 
quantities estimated upon the basis of available data would, at present, indicate. 
In round figures, the total estimated 24-hour power, including an allowance 
for all of the entities above mentioned, may be placed at about 3,000,000 horse- 
power. 
Water-power development is but one of the important uses to 
which many of our inland waters may be applied. Too fre- 
quently, in reports on water-power resources, it has been the 
tendency to deal with power development exclusively, without ‘adequately 
considering such related subjects as domestic and municipal supply, agricul- 
ture and irrigation, navigation, fisheries, and riparian rights. 


Water asa 
Natural Resource 


There has been a tendency on the part of many persons interested in the 
conservation of natural resources to emphasize that this or that particular 
resource is the most important. Some have contended that the forests are 
the most important asset, others coal, others maintain that the soil, with its 
_ fertility, is the most important, and, of late years, great stress has been laid 
upon the statement that water is the chief asset—the prediction being made 
that the nation which has the most and cheapest water-power available is 
destined to take precedence in the world of commerce. As a matter of fact, 
however, all these various interests are interdependent. If any one feature 
of our natural resources is to be placed before others, probably it could be 
most reasonably urged that a fertile condition of the soil is the most important 
natural asset to be safeguarded ; because, for his sustenance on the earth, 
man requires food, raiment, and shelter, and these essentials are supplied him, 
in one form or another, either directly or indirectly, from the soil. It must 
be manifest, therefore, that the factors which make for the permanence of the 
soil’s productivity are of paramount importance; and hence the subject of the 
conservation and use of waters as a natural asset must, among other things, be 
considered in its prime relationship to the subject of the productivity of the soil. 

It should be borne in mind that the greatest danger which besets the 
natural resources of not only this country, but of the world, is the undue dis- 
turbance of the balance which Nature seeks to maintain. Hence, in pre- 
senting the data which follow, no special effort has been made to attach an 
importance to water-power, per se, to which it is not entitled. 

Precipitation, in the form of rain or snow, virtually constitutes the only 
source of inland water supply. Its distribution and efficient use are largely 
determined by the natural, or cultivated, properties of the ground on which it 
falls. Of the total precipitation on the earth, speaking very generally, about 
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one-half is evaporated; about one-third is ‘run-off’, that is, it runs off over 
or through the ground, and, by means of the various watercourses, eventually 
reaches the sea ; and about one-sixth is taken up into plant structure or other- 
wise absorbed in process incident to growth. What is known as the ¢ ground- 
water’ serves as a balancing reservoir, being drawn upon during periods of 
rapid plant growth or of deficient precipitation, and being replenished during ~ 
seasons of plentiful supply. . 

The proportion of the precipitation which runs‘off is that which provides 
the water for power development, but it must be recognized this same water 
may also be required to furnish a supply for domestic and municipal purposes, 
for irrigation, for industrial and manufacturing purposes, or for navigation 
and fisheries. 

Many interdependent and interrelated interests are primarily dependent 
upon water, and, consequently, keen discrimination is necessary in deter- 
mining what importance shall be attached to the development of any particular 
water-power. The subject of power development must be treated with due 
consideration for the other uses for which water may be required ; therefore, 
in the following paragraphs water, viewed broadly as a natural resource, and 
the claims of other interests upon this resource, are discussed. 


Much has been written respecting the influences of forest 
areor rhe cover upon precipitation and run-off. Some of the views 

expressed differ greatly, due chiefly to the fact that the authors 
have occupied almost entirely different viewpoints, and these they have not 
sufficiently defined. We shall here refer to only one or two aspects of the 
subject. 

It has been maintained that the presence or absence of forests actually 

influences precipitation. For example, referring to special investigations made 
in North China, President Roosevelt, in a message to Congress, stated that as 
a result of deforestation : 
“|. the Mongol desert is practically extending eastward over northern China. 
The climate has changed and is still changing. It has changed even within 
the last half century, as the work of tree destruction has been consummated. 
The great masses of arboreal vegetation on the mountains formerly absorbed 
the heat of the sun and sent up currents of cool air which brought the moisture- 
laden clouds lower and forced them to precipitate in rain a part of their burden 
of water. Now that there is no vegetation, the barren mountains, scorched 
by the sun, send up currents of heated air which drive away instead of attracting 
the rain clouds, and cause their moisture to be disseminated. In consequence, 
instead of the regular and plentiful rains which existed in these regions of 
China when the forests were still in evidence, the unfortunate inhabitants of 
the deforested lands now see their crops wither for lack of rainfall, while the 
seasons grow more and more irregular ; and, as the air becomes dryer, certain 
crops refuse longer to grow at all.’’* 

Irrespective of whatever opinion may be held as to the effect of forests 
in influencing the amount of precipitation, it is conceded that no topographic 
feature, generally speaking, ministers more efficiently to gradual and econo- 


as searee Message of the President of the United States, 2nd Session, 60th Congress, Washington, 
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mical run-off than do areas covered by vegetal growth, whether it be forest 
or such other growth as will correspondingly regulate or temper the run-off. 
Thus it is that failure to intelligently conserve forest areas has caused great 
destruction of forest floors and agricultural lands. The damage occasioned 
by repeated forest fires, especially if the ground is rocky and the soil cover 
scanty, is exceedingly bad, and contributes greatly to excessive flood run-off. 
The annual destruction of property by floods appears to increase rather than 
diminish.* 

Serious floods frequently occur as a result of a heavy snowfall upon ground 
which has been frozen after having first been saturated with water. When 
this snow melts it is very apt to augment, materially, the surface run-off, 
because the already frozen ground precludes the usual absorption. 

Occasionally, forests may even accentuate floods. When, for example, 
the winter’s snow is retained by a forested area until late in the spring, and 
then a marked rise in temperature or warm rain occurs, the real net effect of the 
forest cover would be to accentuate flood stages. Of course, such factors as the 
character of the forest floor, its porosity and depth, the nature and permeability 
of the sub-soil, and others,f all exert their influence. 

In the case of water-power development, therefore, it is necessary to 
determine whether the advantages accruing from the industries which 
propose to use the water-powers will be more than counter-balanced by the 
disadvantages resulting therefrom. Thus, for example, wood-pulp mills, if 
their operation might result in practically denuding the land of forest growth, 
had better not be established at all; or, if established, they then should be 


*Respecting the extent of damage caused by floods, consult Papers on the Conservation of 
Water Resources, being U.S. Geological Survey Water Supply Paper No. 234; also Descriptive 
Floods in the Untted States in 1905, with a Discussion on Flood Discharge and Frequency, and an 
Index to Flood Literature, by E. C. Murphy and others, 1906, Paper No. 162. 

For special discussion relating to flood prevention, etc., see Report of Flood Commission of 
Pittsburg, Penna., which contains the results of surveys, investigations and studies made by the 
Commission for the purpose of determining the causes of, damage by and methods of relief from 
floods in the Alleghany, Monongahela and Ohio rivers at Pittsburg, Penna., together with the bene. 
fits to navigation, sanitation, water supply and water-power to be obtained by river regulation. 
This report contains an extensive ‘Bibliography of Flood Literature,’ giving bibliographies and 
indexes and discussions upon flood prediction, forest influence, ice and its effect, levees, reservoirs, 
sanitation, American rivers, foreign rivers, Pittsburg, 1912 ; see also, Hearing on Floods at Pitts- 
burg, Pa., before the Committee on Flood. Control, House of Representatives, 64th Cong., © 
ist Sess., March 27, 1916, Washington, 1916; also The Rivers and Floods of the Sacramento and 
San Joaquin Watersheds, being U.S. Weather Bulletin No. 43, Washington, 1913. 

For various views recently expressed respecting flood conditions and their control, consult 
Statement prepared and presented by the Mississippi River Levee Association, being a mono- 
graph by John A. Fox, entitled, A National Duty, Mississippi River Flood Problem, How the Floods 
Can Be Prevented, Washington, 1914; also Hearings re Prevention of Floods on the Mississippt 
River, before Sub-Committee of the Committee on Commerce, U.S. Senate, 63rd Cong., 2nd Sess., 
Washington, 1914, also Supplemental Report re Floods and Levees of the Mississipp1 River, sub- 
mitted by Mr. Humphreys of Mississippi, being House Report 300, Part II, 63rd Cong., 2nd Sess., 
Washington, 1914; also Floods and Levees of the Mississippi River, by Benjamin G. Humphreys 
—Member of Congress for Mississippi—Washington, D.C., 1914; also Hearings on Floods of the 
Lower Mississippi River before the Committee on Flood Control, House of Representatives, 64th 
Cong., Ist Sess., March, 1916, Washington, 1916; Consult also, Report of Consulting Engineers 
to the International Joint Commission Relating to Official Reference re Lake of the Woods Levels, 
which report deals with the flood conditions prevailing in 1916 on the Lake of the Woods 
Watershed. 

+Those who desire to study the effects of the various meteorological influences which modify 


 tun-off—the chief of which is evaporation—may do so by referring to works dealing specifically 


with hydrological phenomena. 
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operated under the strictest regulation and supervision, designed to perpetuate 
the forest growth. A deforested, eroded and scoured territory, which has 
lost the humus of its soil, cannot hold the beneficent rains which, instead of 
being retained in the ground and transmuted into plants by the various pro- 
cesses of growth, carry destruction in the pathways of their torrential run-off. 
The water is necessary to the soil, and the soil, with its plant growth, is neces- 
sary to an economical disposition of the water. 


Consider, next, a little more in detail, the possible effects which 
Mee haricuinirs the depletion of underground water by diversions for power 

or other purposes may have upon agriculture. Underground 
waters are by no means inexhaustible. 


Underneath the surface of the earth is a vast body of water which may be 
likened to an underground lake, called the ground-water. It has been esti- 
mated,—again speaking generally,—that the moisture in the upper 100 feet of 
the ground is equivalent to a lake of water some 17 feet deep, 7.e., the equivalent 
of about seven years’ rainfall. It is into the upper surface, termed the water- 
table, of this ground-water that wells are sunk for domestic and other water 
supply. During periods of plant growth this ground-water yields, chiefly by 
capillary action, part of its moisture to the plants ; and then during seasons 
of excessive rainfall, is again replenished. Under normal conditions, the 
annual fluctuation in level of the water-table is but a few inches. Such states 
as Minnesota, Iowa, Wisconsin, Southern Michigan, and the Dakotas, have, it 
is stated, already experienced alarming and permanent recedence in the levels 
of their ground-waters, and a consequent diminution in crop production. 
Large sums of money have been expended by the federal and state govern- 
ments in the United States, on the investigation of the occurrence and flow of 
underground water, and it is now being more and more recognized that pro- 
posed disposition of the run-off, and underground waters, should be considered 
together, because of a natural balance that exists between them.* 


*Students of sub-soil water conditions will be greatly aided by the valuable publications of the 
United States Geological Survey. The subject may well be opened up by referring to the follow- 
ing Water Supply and Irrigation Papers issued by the Survey :—Underground Waters of Eastern 
United States, 1905, No. 114 ; Bibliographic Review and Index of Papers Relating to Underground 
Waters, 1879-1904 ; 1905, No. 120 ; Relation of the Law to Underground Waters, 1905, No. 122 ; 
Field Measurements of the Rate of Movement of Underground Waters, 1905, No. 140; Underground 
Water Papers, 1906, No. 160; Bibliographic Review and Index of Underground Water Litera- 
ture published in United States in 1905, No. 163; Underground Waters for Farm Use, 1910, 
No. 255 ;. Well-Drilling Methods, 1911, No. 257; Underground Water Papers, 1910, No. 258 
(This paper contains a number of valuable monographs dealing with special features relating to 
underground waters.) The U.S. Geological Survey has in course of preparation an extensive 
bibliography and index of publications relating to sub-soil waters which it is anticipated will be 
ready for publication in 1918, as Water Supply Paper No. 427. 

For studies on the movement of ground water consult Water Supply Paper No. 67, The 
Movements of Underground Waters, by C. S. Slichter ; also by same author, ‘Theoretical Investi- 
gation of Motion of Ground Waters,’ pp. 295-384 in roth Annual Report of U.S. Geological Survey ; 
also ‘Observations and Experiments on the Fluctuations in the Level and Rate of Movement of 
Ground Water on the Wisconsin Agricultural Experiment Station Farm,’ etc., by F. H. King, 
U.S. Weather Bureau Bulletin, No. 5, Washington, 1892; also by same author, ‘Principles and 
Conditions of the Movements of Ground Water,’ pp. 59-294, in roth Annual Report of U.S. Geolo- 
gical Survey; see also, ‘Studies on the Movement of Soil Moisture,’ by E. Buckingham, U.S. 
Department of Agriculture, Bureau of Soils, Bulletin No. 38, Washington, 1907; and Bulletin No. 
64 of the Agricultural Experiment Station, University of Arizona, being ‘Ground Water Supply for 
Irrigation in the Rillito Valley,” by G. E. P. Smith, Tucson, Arizona, 1910. 
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It is easily possible to so divert some channels or water-courses as to allow 
much of the ground-water to be lost, and consequently cause permanent damage 
’ to a large expanse of territory. Great waste and carelessness have been mani- 
fested in many localities by the users of the underground waters. In the 
smaller towns, more especially in the east, where the domestic wells furnish so 
much of the water supply, it has frequently been observed that when some 
deep trench, as, for example, a cut for a new sewer or a mine shaft, has been 
excavated, the underground waters have drained away, thus ‘bleeding’ the 
adjacent territory and causing the wells of the neighbourhood to go dry. The 
lessons that may be drawn from such illustrations should not be forgotten in 
considering our valuable underground waters, when viewed locally or with 
respect to their provincial or larger areas. 


Discussing the underground waters of Southern California, F. C. Finkle 
said : 

‘“Much investigation has been carried on to determine the extent of the 
underground water supplies in Southern California. All investigators have 
reached about the same conclusion, that the supply produced by nature, 
annually, for the replenishment of these reservoirs, is limited. While it is 
considerable in years of abundant rainfall, it becomes almost nothing in years 
of minimum precipitation, and a mean must be drawn so that the reserve 
supply is not withdrawn to such an extent as to imperil this resource. Up to 
the present time this has been much neglected, and the haphazard and reckless 
“way in which promoters have attacked the underground water supply of 
Southern California has demonstrated the necessity of future retrenchment. 
A great number of cases may be cited where one company has obtained a supply 
of water by underground development, soon to find that someone else would 
follow them and either take away a portion or all of their supply. Cases of 
this kind became so numerous that the matter had to be brought to the atten- 
tion of the courts and much expensive litigation has been the result.’’* 


Of this ground-water, the late Dr. W. J. McGee, secretary of the United 
States Inland Waterways Commission, and expert in charge of soil water 
investigations of the United States Department of Agriculture, states : 


‘“‘It is the essential basis of agriculture and most other industries, and the 
chief natural resource of the country ; it sustains forests and all other crops, 
and supplies the perennial streams and springs and wells used by four-fifths 
of our population and nearly all of our domestic animals. Its quantity is 
diminished by the increased run-off due to deforestation and injudicious 
farming. Throughout the upland portions of the eastern United States, the 
average water-table has been lowered 10 to 40 feet, so that fully three-fourths 
of the springs and shallower wells have failed, and many brooks have run dry, 
_ while the risk of crop loss by drought has proportionately increased, and the 

waste through the Mississippi has increased over 15 per cent.’’f 


: In connection with his work for the Department of Agriculture, Dr. 
McGee assembled the records of some 35,000 wells scattered throughout 
| *Newell, F. H., Proceedings of Second Conference of Engineers of the Reclamation Service, 
Washington, 1905; p. 59 (W.S. & Irr. Paper No. 146.) 

tMcGee, W. J., ‘Water as a Resource,’ in the Annals of the American Academy of Polttical 
-and Social Science, May, 1909 ; p. 46-47. 
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the United States, andasa result of his research has made the following state- 


ment :* 

‘Second in order, but first in significance, among the results of the inquiry 
is a clear quantitative indication that the subsoil-water level is, and has been 
since the settlement of the country, lowering at a considerable rate. The rate 


of change varies from region to region and state to state, ranging from a slight » 


rise in irrigated districts to a lowering of about 3-5 feet per decade. In the 
31 states forming the half of the country best adapted by natural conditions 
to feeding and clothing a great people, the average lowering since settlement 
would appear to be no less than 9 feet, z.e., from well within, to about the 
limit of capillary reach from the surface. The data, indeed, indicate that 
lowering generally was more rapid within the first generation after settlement 
than later, yet the figures used in the estimates are derived from the reduced 
rate of the last two decades rather than the more rapid lowering of earlier 
decades. It would appear also that the actual loss of water attending the 
lowering is 10 per cent of the aggregate volume within the first hundred feet 
from the surface—a national loss of substance comparable with the destruction 
of forests and the uses and wastes of petroleum and natural gas, and far 
exceeding the consumption and waste of coal and metal. In the light of the 
relation of subsoil water to productivity, its rate of lowering can only be re- 
garded as a measure of advancing national impoverishment.”’ 


The chief causes for the lowering of subsoil water are discussed and 
remedies suggested. Respecting the remedies, it is interesting to note the 
closing paragraph of Dr. McGee’s report. ’ He states : 


“Naturally, the remedial methods can neither be adopted nor made 
effective ina day ; time will be required for the advance of knowledge, for the 
growth of sentiment, and for the development of those regulations required for 
successful community action. In some cases townships, in others counties, 
and in still others states, will necessarily act in respect to regulations suggested 
by local or general needs and conditions ; in some instances the regulations 
may relate chiefly to the control of water, in which useful lessons may be 
borrowed from the arid region in which water is recognized as the real source 
and measure of life ; and doubtless in some instances it will be found expedient 
to treat as a public nuisance silt-bearing water permitted to flow from an ill- 
wrought farm over neighbouring property—yet all such needful regulations 


should be foréseen, since they are bound to be made in time, else the natural- 


value on which the productivity and habitability of the country depends will 
be frittered away and the new fertile acres be made desert.”’ 

In the face of such facts the claims which the ground-water supply has 
upon its proportion of the rainfall cannot be ignored. Certainly, watercourses 
and the sources of their supply should not be so disturbed as to cause a serious 
permanent depletion, or pollution, of the underground waters. Upon this 
point, therefore, it is necessary that the amounts, movements, and functions of 


*For instructive discussions re well surveys consult the following by W. J. McGee :—‘The 


Agricultural Duty of Water,’ in the Year Book of the Department of Agriculture for 1910, pp. 169- — 


176 ; ‘Principles of Water Power Development,’ in Science (New Series), vol. 34, No. 885, pp. 
813-825, December 15, 1911, especially footnote on p. 5 ; ‘Soil-Erosion,’ Bureau of Soils Bulletin, 
No. 71, 1911 (see footnote, J bid. p. 27); ‘Wells and Subsoil Water,’ Bureau of Soils Bulletin No. 
92, U.S. Department of Agriculture, Washington, 1913, including ‘Review of the Well Census,’ 
pp. 178-185. Consult, also, ‘Summary of the Controlling Factors of Artesian Flows,’ by Myron 
L. Fuller, Bulletin No. 319, U.S. Geological Survey, Washington, 1908 ; also, for method of record- 
ing wells, see, for example, ‘Record of Deep Well Drilling for 1904,’ being U.S. Geological Survey 


eects 264, Washington, 1904. Consult also, citations in footnote, supra, re ‘Underground 
ers. 
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the ground-water in any district be studied in connection with any general 
scheme devised for the utilization of waterin that particular territory. It must 
be evident, therefore, that efforts to have the underground waters properly and 
efficiently used, deserve the fullest support. 

The underground-waters of Canada, in some places, are now being tapped, 
and, not infrequently, wasted. In the United States, many states have enacted 
laws designed to conserve such waters. A main feature of such laws has been 
the regulation of the flow by actually limiting the size of the pipe through 
which ordinary domestic and farm water supply may be taken. Sometimes 
the law states that the supply shall be taken through a half-inch pipe, which - 
shall be furnished with a stop valve. In some states the penalties for violation 
of the law relating to underground waters are severe ; for example, in South 
Dakota : 

“If any person complains that the proprietor of an artesian well, or the 
party controlling such well, isin the habit of letting the waters go to waste, the 
township supervisor, county commissioner, road overseer, alderman, or other 
city officers, may enter upon the premises where the well is located in order to 
determine whether the complaint is justified, and may institute criminal 
prosecution in case violation of the law is ascertained. If the well is without 
valves to regulate the flow and prevent waste, the person owning the well 
may be fined up to one hundred dollars, or be imprisoned not more than three 
months in jail, or both.’’* 

Laws regulating the use of underground waters are needed in Canada. 
At present, farmers and others are tapping these underground waters and, in 
some cases where ‘gushers’ have been struck, the valuable waters are permitted 
to run to waste continuously. This should not be allowed. 

The British Columbia authorities are seized of the importance of this 
subject and the need for effective legislation and control. In 1914, an investi- 
gation was made of artesian wells, more particularly in the Fraser River flats. 
Referring to this investigation, Mr. William Young, Comptroller of Water 
Rights, says : 

‘‘Furthermore, the investigation has shown that this class of investment, 
practically new to this province, in well-drilling for underground water supplies 
and development, has, in a few years, quietly grown into a large and important 
enterprise, in which considerable capital has been invested and risked and 
important interests created mostly by individual farmers. Further, that this 
position has been reached without legislation or departmental control. It 
has been brought to the notice of the Department that several of these interests 
had been encroached upon, in some cases entirely destroying their value ; so 
that those wells which formerly gave a good supply are now going dry. It is 
therefore implied that this state of affairs is due to the fact that there is no 
control of wells nor the water flowing from them, as those which have been 
drilled lower down the slope are flowing and being permitted to flow, thus 
causing the wells above them to go dry owing to what is clearly a waste of 
water. From all the information gathered, this waste is due to a misappre- 
hension in capping and controlling the flow of these wells.’’t 


*Johnson, D. W., Relation of the Law to Underground Waters, Washington, 1905; p. 47. 
(W.S. & Irr. Paper No. 122.) 

{Report of the Water Rights Branch, Victoria, B.C., for 1914, page H 8; seealso bid. pp. 18-20 ; 
also report for 1915, pp. F 32-37. 
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Referring to the actual waste of water in certain districts, the Comptroller 
states : : 

“Tt should be pointed out that 101 wells in Cloverdale and Langley dis- 
tricts discharge a total of some 450,492 gallons per day, whilst the total require- 
ments of the 74 interests dependent on this water amount approximately to 
50,000 gallons per day. As these wells are all running uncontrolled, it can 
be seen that some 400,000 gallons per day are running to waste. . . . The flow 
of many of the wells is decreasing and nothing has been done to try and improve 

them.”’ 

Sufficient has now been said clearly to demonstrate the vital importance of 
these sub-soil waters. 

The Government should require all flowing wells to be registered, along 
with an adequate description of each; and it should require that all such 
wells be securely capped and the flow released, as required, by means of proper 
sized pipe and valve. Government inspection should also be provided. 
Whether it be federal or provincial action, it is imperative that legislative 
measures be enacted and the means for the enforcement of same be provided 
without delay. : 


‘Agricultural pursuits in many parts of British Columbia cannot 

successfully be carried on without having water available for 
purposes of irrigation. In this report it is quite impossible to 
canvass this very broad subject. . 

Attention has already been drawn to the difficult problem respecting con- 
flicting water rights with which the provincial authorities have had to deal. 
Between the passage of the Water Act of 1909 and the end of 1915, out of a total 
of over 7,000 water rights, about 3,800 rights were confirmed and 1,900 can- 
celled ; on Dec. 31, 1915, about 400 were pending for further consideration, 
360 in favour of Indians were held over for subsequent adjudication, and about 
600 had not yet been dealt with. A very large proportion of these 7,000 rights 
were for irrigation. In adjudicating upon them the Provincial Board of 
Investigation has made special effort to avoid the perpetuating of rights for 
water, where power interests would unduly conflict with irrigation interests, 
or vice versa. : 

The provincial authorities have been alive to the great advantages result- 
ing to British Columbia through agricultural development, following the 
extension of irrigation. Hon. W. R. Ross, former Minister of Lands, ren- 
dered signal service by the efforts put forth through his department in con- 
nection with the fuller conservation, and application for beneficial use, of the 
inland waters. iyi 

In 1912, the Minister requested Dr. Samuel Fortier, Chief of Irrigation 
Investigations of the United States, assisted by Mr. H. W. Grunsky, to examine 
into and report upon the general status of the water problems with which 
British Columbia had to deal.* To show the importance of the use of water 
for irrigation, sometimes in preference to its use for power in certain parts of 
the province, we cannot do better than quote the authoritative statements 


Water-power 
and Irrigation 


*See Report of the Water Rights Branch for 1912, article by S 1 Fortier, ‘Irrigation’ 
in the Future Upbuilding of British Coleabie a 10-14. y Samuel Fortier, Irrigation s Part 
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of Dr. Fortier. Respecting the importance of irrigation to certain portions 
of the United States, he says : 


‘Those who have watched the rise and progress of western common- 
wealths must have observed how large a part of their total revenue is derived 
from irrigated products. Irrigated agriculture lies at the foundation of much 
of the material prosperity of the West. Through the agency of water wisely 
used, deserts are converted into productive fields and orchards, and flocks and 
herds and prosperous communities take the place of wild animals and an 
uncivilized race. It also furnishes food and clothing for the dwellers in cities, 
raw material for the manufacturer and traffic for the transportation company. 
If it were possible to remove from the arid region the comparatively small 
area which has been rendered highly productive by means of irrigation, it 
would go far to undo the labour of half a century in building up the western 
half of the Union.’’* 


In referring to his examination of conditions in British Columbia; Dr. 
Fortier draws specific attention to the great importance of irrigation in some 
of the Western States. He refers more particularly to Montana, Colorado 
and California, and, in each instance, shows that the increasingly great annual 
value of the agricultural products of these states is the result, largely, of the 
more extended employment of irrigation. For example, he says, respecting 
Colorado : 


“IT am pointing out some of the achievements of Colorado for the purpose 
of calling attention to the agricultural possibilities of southern British Columbia. 
All the crops that are now grown in Colorado can be produced in British 
Columbia. Its nearness to the Pacific ocean, the presence of large bodies of 
inland waters, and the low altitude render it particularly well adapted to 
deciduous-fruit raising. The time is not far distant, I believe, when the output 
from the orchards of this part of the province will exceed that from all the 
mines. It is more than likely, however, that horticulture will be developed 
at the expense of other equally important branches of agriculture. The 
orchards of Colorado produce less than $5,000,000 annually, but the farmers 
receive $6,000,000 a year for sugar beets, $15,000,000 for cereals and $17,000,000 
a year for alfalfa and other forage crops. Inasmuch as the climate and soil of 
southern British Columbia are favourable to fruit raising, no good reason can 
be advanced why it should not be a leading industry. At the same time, the 
- growing of the leguminous and cereal crops should not be neglected. It will 
not pay, for example, to export fruit and import dairy and meat products. 
Such a policy would tend to enrich the railroads at the expense of both the 
producer and the consumer.”’ 


~ It is pointed out that until recently, Colorado was regarded chiefly as a 
mining state. It is still rich in minerals, but the wealth derived from crops 
and live stock now far exceeds that from the mines. The total mineral pro- 
duction in 1889 was a little over $33,000,000. Twenty years later the output 
of gold and silver had not materially increased, but the larger output from the 
coal-fields had raised the aggregate value to $40,000,000. No accurate statis- 
tics are available for the value of farm crops in 1889, but in the decade from 
1899 to 1909 there was an increase in the value of farm crops of over $34,000,000. 


In British Columbia, south of the 52nd parallel, there is a larger area than 
the entire state of Colorado. While this southern belt represents less than 


bity .* Use of Water in I rrigation, by Samuel Fortier, New York, 1915, page 1. ' ? 
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one-third of the area of the province, it is by far the most valuable from an 
agricultural point of view, and comprises the bulk of the land susceptible to 
irrigation and where the most valuable crops will be raised in the future. There 
is an increasing tendency to employ some irrigation even in districts where the 
precipitation usually has been considered sufficient. Dr. Fortier gives his 
opinion that ‘‘As time goes on, and a larger area is intensively farmed, I believe 
the need of supplementing the annual rainfall by irrigation in all these districts 
will be more keenly felt. In other words, many of the districts which are now 
thought to possess sufficient rainfall will be, in part, irrigated. At least, this 
has been true of localities to the south.’’ Referring to Montana, Colorado 
and California, he continues, ‘‘These, and many other cases which might be 
cited, show that the practice of irrigation is spreading rapidly in the United 
States, and that the localities in which the annual rainfall was considered 
ample ten or fifteen years ago are now largely dependent on irrigation for their 
supply of soil-moisture.”’ 

In certain districts, the inadequacy of the water supply itself, limits the 
extent to which suitable land may be brought under irrigation. Respecting 
this aspect of the subject, Dr. Fortier has stated : 

“The amount of the available water-supply is the standard by which we 
measure the ultimate production of arid and semi-arid lands. Even now we 
can look forward to the time when California, with its abundant natural 
resources, will be greatly handicapped by reason of the lack of water. Out of 
something like 21,000,000 acres susceptible of irrigation, there is only water 
enough for 10,000,000 acres. Colorado is credited with a larger area of arable 
land, but it is doubtful if more than 6,000,000 acres can ever be irrigated. The 
extent of arable land in Montana is quite as large, but all the available water- 
supply is likely to be exhausted when 5,000,000 acres are watered. Water in 
the west needs to be conserved perhaps more than any other natural resource.” 

A thorough appreciation of the dependence of water-power and agricul- 
ture upon the water supply, as above outlined, will permit a better under- 
standing of certain rulings that may be made by the provincial authorities in 
their efforts to make the best possible apportionment of the available water 
supply. 

In some instances it may be possible more nearly to approach ideal con- 
ditions in the conserving of the water supply so that it may serve a number 
of interests. This may even be accomplished in the case of watersheds, the 
hydrological conditions of which may, upon casual inspection, appear rather 
unpromising. 

For example, the Santa Ana, an important stream traversing Southern 
California, has a total drainage area of between 1,800 and 1,900 square miles, 
of which about two-thirds is in the valley, and only a few hundred square miles 
yield much run-off. It rises in the heart of the San Bernardino mountains 
and flows westward for about 25 miles to the mouth of its upper cafion, thence 
southwestward, across the San Bernardino valley, through the lower cafion to 
the Santa Ana mountains, and across the Coastal plain, to the Pacific. 


Irrigation in the valleys of the Santa Ana basin has attained a very high 
state of development, and the Santa Ana waters have been made to serve 
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greater and more varied uses than probably any other stream of its size in the 
United States. The authors of the comprehensive report upon the Water 
Resources of California state, respecting the use of the Santa Ana waters :* 

“To begin with, a portion of the flow is regulated by artificial storage in 
the upper part of the basin, and the water passes successively through three 
hydro-electric plants before reaching the mouth of the cafion. 4 

“On leaving the lower plant, it is turned into high-level canals and used 
for municipal supply and irrigation about Redlands and Highland. 

‘“The irrigation water that escapes through seepage to the body of ground 
water is recovered from springs and flowing wells, and from pumped wells, and 
is used for irrigation around San Bernardino and Riverside, the power for 
pumping being generated on the upper reaches of the stream. 

‘‘Bedrock obstructions at Riverside Narrows, below the city of Riverside, 
force to the surface a part of the water in the gravel bed of the stream above this 
point, and this water, after being diverted for power development, is returned 
to the river above Corona. 

‘‘Only a few miles below, it is again diverted and used for irrigation on 
the Coastal plain in the vicinity of Santa Ana and Anaheim. 

‘“The seepage water from irrigation is once more recovered by numerous 
pumping plants and flowing wells on the lower Coastal plain west of Santa 
Ana.”’ 

In passing from mountain to sea, a distance of not more than 100 miles, 
the same water is used at least eight times for power and irrigation. In like 
manner the water in many of the tributaries is used several times before reach- 


ing the main stream. 


It is along somewhat similar lines that British Columbia must seek, where- 
ever possible, to obtain the maximum benefit from her mountain streams. Any- 
one who knows what has already been accomplished through the agency of 
irrigation in the Okanagan and Kootenay districts, as well as in other portions 
of the province, does not require further demonstration of the excellent results 
which follow the intelligent application of water to the fertile soil of the arid 
and semi-arid agricultural regions of British Columbia.t 

The Premier of British Columbia has stated that it is the policy of his 
province to secure the greatest efficiency from the use of its waters. He said : 
“Tf it be for the purpose of irrigation, let every inch of water do its duty, and, 
if it be for the purpose of power, let us see that the works are so carried out as 
to get from the investment and from the water conservation, the very best 
and most profitable results.”’ t 

Power for pumping water for irrigation may be furnished by many of the 
provincial streams. Lying alongside some of the main rivers, there are con- 
siderable areas of bench lands to which water cannot economically be conveyed 
by gravity. In some cases, the employment of high tension transmission may 
enable hydro-electric power to be supplied, even from distant sources, at suff- 


_ *For facts here stated and for descriptions of what has been accomplished in the use of water 
_ in California, consult Water Resources of California, by H. D. McGlashan and H. J. Dean, being 
U.S. Geological Survey Water Supply Paper No. 300 ; also Papers Nos. 298 and 299. 
jSee Annual Reports of Minister of Lands, Victoria, B.C., especially the reports of the Water 
Rights Branch ; also consult Irrigation in British Columbia, by B. A. Etcheverry, being Bulletin 
No. 44, Department of Agriculture, British Columbia, Victoria, 1912. 
{See Report of Select Standing Committee on Forests, Waterways and Water-powers fOttawa, 
4, 
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ciently low rates to be used for electric pumping. Some of the water derived 
from many snow- and glacier-covered areas may thus, indirectly, be utilized 
to irrigate land and thereby bring into beneficial use both water and land that 
might otherwise remain unproductive. : 
Irrigation tends to the permanent settlement of the country. Conse- 
quently, in the majority of cases, the use of water for irrigation will result in 
more widespread benefit than if otherwise used. Special care should, therefore, 
be taken to ensure that in granting ‘water records,’ water is not diverted for 
power which might more advantageously be used for irrigation—a use which 
may further the settlement and development of larger sections of the country. 


From the earliest times, inland waterways have cor ¢tituted 
the most important means of communication to the interior. 
In a mountainous country, such as British Columbia, the inland 
water-ways are more frequently interrupted by rapids, cafions and falls, which 
prevent continuous navigation ; but, on the other hand, the great difficulty 
and expense of constructing roads and railways through such rugged territory 
considerably enhance the value of the navigable portions. These, when used 
in conjunction with short connecting railways, may sometimes provid« uccess 
to large areas.* 

The importance which some authorities attach to the conservation of 
water, to the end that it may serve the interests of navigation prior to those 
of power, is well illustrated by the following statement, made in connection with 
the policy announced by the International Waterways Commission : 


“The Joint Commission had agreed, as one of the principles which should 
govern the use of boundary waters, that, where there could be tempurary 
diversions, without injury to the interests of navigation, for the purpe ~ of 
developing power, they should be allowed. ... The paramount right to 
use the great water system, starting with lake Superior, and finding it. 
by the St. Lawrence to the sea, is for navigation purposes... ’’t . 


Again, referring to the water rights of the St. Mary river, the international 
waterway bordering Michigan, the United States Federal Act of March 3rd, 
1909 (Public Acts, No. 317), states that these waters. 
*“‘shall be forever conserved for the benefit of the Government of the United 
States, primarily for the purposes of navigation and incidentally for the purpose 
of having the water-power developed, either for the direct use of the United 
States, or by lease or other agreement through the Secretary of War... . 
Provided, that a just and reasonable compensation shall be paid for the use of 
all waters or water-power now or hereafter owned....’’{ 

The International Boundary Waters Treaty between Great Britain and 
the United States, ratified in 1910, provides rules and principles which govern 
the International Joint Commission in determining the order of precedence 
which shall be observed in the disposition of water privileges. Article VIII 
states that 7 


Water-power 
and Navigation 


*Respecting the early use of the rivers of British Columbia by explorers and others, consult 
_publications relating to exploration, travel and history mentioned in the Bibliography. See 
Appendix. 
{International Waterways Commission, Supplementary Report, 1907 (Ottawa, 1908) pee 
See also Chairman’s remarks. 
{See Jbid., p. 21. 
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FALLS AND RECENTLY CONSTRUCTED FISHWAY ON MEZIADIN RIVER 


Entrance to the fishway is at foot of main falls. It has a width of not less than 25 feet and a depth of 6 feet at low water. Up- 
stream end of fishway is 20 feet wide and 3 feet deep at low water. A wing-dam of logs and rock, built at an angle 
of 45 degrees to the bank, prevents drift entering the fishway. The Meziadin is a tributary of the Nass. 


2Q 


Copyright, Courtesy Mr. John P. Babcock. 


OBSTRUCTIONS ON SALMON RIVERS 


These may be a very serious menace to fishing interests. Illustration shows adult Sockeye of the 1913 run forced—by 
a rock slide caused by railway construction along the Fraser cafion in 1912—into the mouth of Spuzzum creek, a 
tributary to the Fraser below.the obstruction, 
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“The following order of precedence shall be observed among the various 
uses enumerated hereinafter for these waters, and no use shall be permitted 
which tends materially to conflict with or restrain any other use which is given 
preference over it in this order of precedence : 

‘“(1). Uses for domestic and sanitary purposes 

“**(2) Uses for navigation, including the service of canals for the purposes 
of navigation 

‘“‘(3) Uses for power and for irrigation purposes.” 


From the foregoing, it is evident that power possibilities, under certain 


circumstances, have been regarded as of less, or as of only incidental, value 


when compared with the interests of navigation. 

Continued deforestation and devastation wrought by forest fires are factors 
which materially reduce the uniformity of the annual run-off, so that low-water 
conditions as affecting navigation may become more and more serious, and, in 
turn, demand an increased utilization of storage for navigation. 


Navi In British Columbia there are numerous lakes* and many 
avigable : } ‘ ; 
Inland Waters Stretches of river which are navigable. By a navigable stream 
delete is here meant one which can be navigated by the ordinary flat- 
bottomed river boat, generally a stern-wheeler. On many of 
the lakes, steamers of larger size can be used, whilst some swift-flowing rivers, 
not navigable by stern-wheelers, may be ascended by fast motor craft of shallow 
draught. ‘There are stretches, not at present navigable, which may be made so 
by the construction of suitable works. The erection of dams and other works 
for power development will, at a number of places, improve the rivers for 
navigation, both by drowning out rapids and by increasing the depth at shallow 
places. Lockage provisions in all dams should, of course, be fully safeguarded. 

The following is a brief summary of the principal navigable portions of the 
inland waters of British Columbia. There are, of course, in addition, numerous 
inland lakes which afford certain navigation facilities. 

CoLuMBIA RIVER WATERSHED—Columbia river is navigable from North- 
port, ten miles south of the international boundary, through the Arrow lakes 
to Laporte, above Revelstoke, a total distance of about 210 miles. The season 
extends from May to September, but the Arrow lakes are navigable all the year. 
Ice forms in the narrows between the lakes, but the channel, which at low water 
is shallow and somewhat crooked, is kept open by an ice-breaker. The Cana- 


dian Pacific steamers operate between Arrowhead and West Robson, about 


120 miles. Some difficulty is experienced in the cafion above Revelstoke. In 
the past, small craft were frequently worked upstream as far as ‘Boat Encamp- 
ment,’ at the mouth of Wood river. The upper Columbia is navigated from 
Golden to Columbia lake, 90 miles, from May to October. Okanagan lake is 
navigable for the length of the lake, 67 miles. On the Kootenay River system, 
Kootenay lake, 66 miles, and its west arm, 20 miles, are navigable all year. At 
the ‘narrows,’ near Proctor, the depth at low water is only about eight feet. 
Kootenay river, from Kootenay lake to the international boundary, 22 miles, 
and thence south to Bonners Ferry, Idaho, is navigable from May to September. 


It is also navigable from Canal flat, at the source of the Columbia, to Jennings, 


*For reference to lakes of the province and list, see pp. 40 to 45. . 
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Montana. Before the construction of the Crowsnest Ry., steamers plied from 
Fort Steele, East Kootenay, to Jennings, about 60 miles. Slocan lake is 
navigable for 25 miles ; it is very deep, has warm springs and never freezes over. 


FRASER RIVER WATERSHED—-Fraser river is navigable all the year from its 
mouth to Chilliwack, 60 miles, and fron, May to November is navigable from 
Chilliwack to Yale, 40 miles. The Fraser is also navigable from Soda Creek to 
Téte Jaune, about 330 miles, from May to September. A regular steamer 
service is maintained during the open season from Soda Creek to Prince George, 
130 miles. The chief difficulties to navigation in this stretch are Cottonwood 
and Fort George cafions, both of which have been improved. Above Prince 
George the river is difficult, especially at the Grand rapids, and navigation is 
only possible during high water. Traffic on this portion of the river reached 
its zenith during the construction of the Grand Trunk Pacific Ry., but, on its 
completion, this river transport became unprofitable, as the current is fre- 
quently fast, and the channel tortuous. South Thompson River system is 
navigable during May to October from Kamloops lake to Enderby, on the 
Shuswap river. ‘The various navigable lengths, including the lakes, aggregate 
some 175 miles. Adams river is navigable for the length of the lake, 40 miles. 
North Thompson river is navigable from Kamloops to Mad river, 80 miles, during 
May to August, and navigable, also, in certain stretches above. Nechako 
river is navigable during June, July and August from Prince George to head of 
Fraser lake, about 110 miles. There are several bad rapids and shallows on the 
lower Nechako and the discharge of Fraser lake carries very little water at 
low stages. The Nechako watershed contains several lakes which, with short 
connecting railways, might provide communication to certain sections of the 
interior. Small launches ply on Francois lake. Stuart river, from its confluence 
with the Nechako to Stuart lake, including the lake, affords, at high stages 
only, usually June and part of July, about 100 miles of navigation.* 


VANCOUVER IsLAND—The navigable portions of the inland waters of 
Vancouver island are practically confined to the various lakes. The west 
coast, however, is broken by a number of inlets, which constitute good harbours 
and afford access to large areas. 


MAINLAND PaciFic Coast—Along the Pacific coast, only a few of the 
largest rivers are navigable by stern-wheelers, although several other streams 
_ may be ascended, at some risk, by small motor craft. Between the Fraser 
and the Skeena, there are no streams navigable by stern-wheelers for more 
than a mile or two above tidal influence, which, as a rule, does not extend 
very far from the mouth. Skeena river is navigable from May to October 
from its mouth to Kispiox, a distance of 150 miles. The river generally opens 
the last week in April or the first week in May. Ice begins to run early in 
November, and the river usually does not freeze over until the end of December. 


*It has been stated that the Stuart River system might be improved so as to provide a navi- 
gable waterway to the head of Tacla river, a distance of 180 miles from its confluence with the 
Nechako. There is beached on Tremblay lake, part of the hull and machinery of a stern-wheeler, 
about 70 feet long. This boat, appropriately named ‘The Enterprise,’ made a trip from Soda 
creek to Tacla lake, about 1871, during the Omineca gold rush. See Report of the Minister of 
Lands, British Columbia, 1912, page 334. 
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The chief obstacle to Skeena navigation is the Kitsalas cafion. The paralleling 
of the river by the Grand Trunk Pacific Ry. rendered water transportation on 
the Skeena unprofitable. Babine lake is navigable for 100 miles. Nass river 
is navigable from its mouth to the cafion, about 30 miles. Stkine river is 
navigable for about 100 miles, from the mouth to Telegraph creek, from May 
to September. The river generally opens for navigation between April 20 
and May 1. Ice or ‘sludge’ usually begins to run about November 1, and at 
Telegraph creek the river generally freezes over about the end of November. 
The chief obstacles in its navigation are Little cafion and Grand rapid. 
Between Telegraph creek and Glenora, 12 miles, navigation is also difficult. 


MACKENZIE RIVER WATERSHED—Peace river is navigable during the open 
season from the interprovincial boundary to Hudsons Hope, at the foot of 
Rocky Mountain cafion, 80 miles. Above the cafion, it is navigable to the 
confluence of the Parsnip and Finlay rivers, 75 miles. There are, however, 
in this stretch some bad rapids. Finlay river is navigable during the open 
season in that portion which lies in the Intermontane valley, a distance of 
about 140 miles, the only serious obstacle being Deserter cafion, about 90 
miles from the mouth. Liard river is navigable from the interprovincial 
boundary to Hellgate, about 85 miles, during the open season, and its tributary, 
the Fort Nelson river, is navigable during the open season from its mouth to 
Fort Nelson, about 100 miles, also, possibly, for some distance above.* 

The principal inland waters of British Columbia consist of but a few 
great river systems. Any works of construction or improvement relating to 
these rivers may readily be considered, and should be considered, in connection 
with their possible effects upon the rivers as a whole. 

In France and Germany, where efficient systems of waterways are in 
successful commercial operation, before the improvement of a river or harbour 
is undertaken, a.careful study is made of the proposed work, its cost, the time 
necessary for completion, the probable traffic, and of other cognate factors. 
When the investigation is completed and the project approved and adopted, 
provision is then made for the entire expenditure. 

In British Columbia, and, indeed, throughout Canada, the same caution 
should be exercised. While much water-borne traffic has been absorbed by 
the railways, water traffic still has its important place. In connection with 
the construction of power dams or other structures in streams, care should be 
exercised that navigation be not impaired; also, that expenditures for so- 
called navigation are not incurred when, in reality, the improvements are only 
sought for the resultant water-power. 

Senator Theodore E. Burton, formerly Chairman of the U.S. National 
Waterways Commission, and who has given special attention to waterway 
problems in the United States, has drawn attention to many very serious 
losses which the United States people have incurred through injudicious 


*For a discussion of the navigable stretches of the Mackenzie river and its tributaries in 
Northern Alberta and the Northwest Territories see The Unexploited West, by Ernest J. Chambers, 
Dept. of Interior, Ottawa, 1914. Consult, Mackenzie River (Senate Report). See Bibliography. 
. Consult also Port Directory of Principal Canadian Ports and Harbours, Dept. of Marine and 
Fisheries, Ottawa, 1913-1914. 
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expenditures of money in so-called river improvements. He cautions against 
yielding to the importunities of those who would exploit inland water resources 
according to their own desires. He recently stated : 

‘Certainly among the most captivating, plausible and convincing groups 
of citizens who ever come to Washington are the ‘booster clubs,’ and 
‘boomers,’ who go there with rivers to improve, and locks and dams to build, 
at government expense. Zest, importunity and ability to accomplish an end 
in view are nowhere better illustrated in this land than in the success of a 
waterway association seeking a Congressional appropriation.”’ 

Serious consequences to the fishing resources result from 
SU ai ipa obstructions which prevent the free passage of salmon and 

other fish.* This subject is vital in its bearing upon power 
development, and yet it is frequently passed over. 

Practically all of the Pacific Coast streams of British Columbia and their 
tributaries are annually frequented by vast numbers of Pacific salmon, con- 
sequently the salmon fishing industry is one of the most important interests 
to be safeguarded in the carrying out of works which will materially affect 
the inland waterways. 

There are two main features to the problem of safeguarding the fishing 
interests in connection with power development : Furst, to permit a sufficient 
number of adult salmon satisfactorily to pass all obstructions in order to reach 
and deposit their ova upon the spawning beds of the streams ; and second, to 
ensure that the young salmon are afforded a satisfactory passageway out to 
the sea. 

In 1895, the province granted to a mining company the right to construct 
a dam at the outlet of Quesnel lake,t but no provision was made for the passage 
of the salmon through the dam. The result was that, following the com- 
pletion of the dam in 1898, the salmon were denied access to the spawning 
grounds of Quesnel lake and, without having spawned, perished in countless 
thousands in the river below. Sufficient gold was not found to warrant a 
continuance of mining operations, and hence the gates, which had been closed 
for a part of two seasons, were opened. This provided sufficient water to 
permit the salmon to reach the head of the river but, owing to the strong 
currents at the sluiceways, did not permit ingress of salmon to the lake, and 
hence for five years the fish continued to mass and die below the dam, while 
the spawning beds of Quesnel lake remained barren of sockeye salmon. In 
the ‘big year’ of 1901, the run to the Quesnel river was very large, but, owing 
to the failure to provide a fishway, the spawning grounds of the lake remained 
unseeded that year. The pack of 1905 was 500,000 cases less than in 1901, 
and has commonly been attributed to the failure to seed the beds of the Quesnel 
in 1901. In 1903, the Provincial Government constructed a fishway, and, in 
1905, several million sockeye undoubtedly entered Quesnel.lake, and the large 
spawning area apparently was well seeded. The run of sockeye in 1909-was 


*See Fishways in the Inland Waters of British Columbia, by Arthur V. White, published by 
Commission of Conservation, Ottawa, 1918. 


tSee Plate 25. 
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believed to have exceeded that of any former year, and it has been estimated 
that 4,000,000 adult sockeye salmon entered Quesnel lake through this fishway.* 


During the construction of the Canadian Northern Ry., a very serious 
blocking of the Fraser river occurred in 1913 and 1914, due to a rock slide in 
the cafion above Yale. The slide produced currents and eddies of such charac- 
ter as resulted in the holding back of millions of salmon. This obstruction 
was more serious than that at Quesnel lake, as it affected a larger area. Reports 
from the various spawning grounds showed that the run reaching the grounds 
in’ 1913 was much below that of former big years. At Quesnel lake, where 
_ facilities existed for making an accurate estimate, only about 550,000 salmon 

passed through the fishway, as compared with 4,000,000 in 1909. The massing 
of the salmon below the obstruction in the Fraser is well illustrated on Plate 2. 


In Canada both federal and provincial legislation has been enacted to safe- 
guard the inland fisheries and to provide for the construction of fishways. 
The chief difficulty, however, as far as fishways are concerned, is that too 
frequently proper fishways are not provided, and that such as are provided 
are allowed to fall into disuse. The Dominion Fisheries Actt explicitly provides 
that fishways shall be built wherever the Minister of Marine and Fisheries 
determines they are necessary. 

The British Columbia Water Act, 1914, sec. 35, provides that: ‘‘ Proper 
provision shall be made by every licensee to the satisfaction of the Comp- 
troller... For the erection and maintenance by the licensee of a durable and 
efficient fishway in the stream or other waterway affected by the works.’’f 


Water-power development may also conflict with fishing interests by the 
destruction of spawning grounds through the manipulation of the levels of 
lakes used as storage reservoirs. When lake levels are raised the margin of the 
lake, up to the proposed flowage line, should be stripped of tree growth and 
underbrush, to facilitate the formation of new beaches and maintain the 
healthy condition of the water. Here, again, the question of clearing becomes 
one of weighing advantages and disadvantages, but it is doubtful if any of the 
supposed advantages derivable from power development will offset the destruc- 
tion of the source of one of our important supplies of food. Certainly, with 
intelligent regulation and forceful administration, the streams of the province 
should not only continue to produce vast numbers of salmon, but the supply 
may be greatly increased. In fact, our supplies must be increased. Recording 
their conclusions, some of the members of the special committee appointed to 
investigate the fishing industry of the State of Washington report : 
_ “We find that civilization and all of the activities of civilization have a 
very serious effect in diminishing the natural propagation of fish. We find 
that young fish that are hatched in rivers, tributary to irrigation ditches, in 
their journey to the sea, are led, to a large extent, into irrigation canals and 
are thus destroyed. We find also that the sawdust from the mills, both in salt 
and fresh waters, is destructive of the young salmon and to the salmon eggs, 


*See Annual Report of the Commissioner of Fisheries, British Columbia, 1909, pp. 1-13. 
{The Fisheries Act, 1914, R.S., c. 45, s. 1. 
{The British Columbia Water Act, 1914, section 35. 
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and that various other agencies of modern civilization tend to the destruction 
of the young fish before they reach their maturity.’’* 

In view of the facts above presented, it is evident that no development 

for power or irrigation should be permitted on any of the salmon streams 
without fully safeguarding the fishing industry. 
The British Columbia laws relating to water clearly reflect 
the marked influence which the mining industry has exerted 
upon the use of water in the province. Mining, in point of 
value of annual production, has long been British Columbia’s most important 
industry, although, during recent years, its forest products have sometimes 
exceeded its mineral production. 

The gold discoveries of the ‘fifties’ necessitated the use of water for placer 
mining. From 1858 to about 1880, this form of mining constituted the chief 
branch of the mining industry. Between 1860 and 1868 the average annual 
value of gold exceeded $3,000,000, reaching its maximum, nearly $4,000,000, 
in 1863. During the decade 1906-15, the production of placer gold averaged 
only about $600,000 annually, but there are good prospects of the industry 
reviving. The total value of placer gold produced to 1915 was about $74,000,- 
000. About 1893, lode mining for gold commenced, and, from 1908 to 1915, 
it averaged over $5,000,000 annually, with a total production to 1915 aggre- 
gating nearly $87,000,000. Since 1895, there has been a remarkable growth 
in the production of various minerals. The production of gold, silver, lead, 
copper and zinc in 1895 was valued at less than $2,500,000, but, in 1915, it 
had increased to almost $20,000,000. The total value of the mineral products 
of the province for 1915 was about $29,500,000, and during the previous decade 
averaged nearly $27,000,000 annually.t These figures demonstrate the 
magnitude and great importance of the mining industry of British Columbia. 

Water and water-power have played a most important part in mining 
development. Without such power as is supplied by the West Kootenay 
Power and Light Co. the great mining development which has taken place in 
the southern portion of the province would have been impossible. Large 
plants have also been established on the Pacific coast, such as those of the 
Britannia Mining and Smelting Co., at Howe sound, and of the Granby Con- 
solidated Smelting and Power Co., at Observatory inlet. There are also’ 
other, though smaller, hydro-electric plants situated at various mining centres 
throughout the province, such as those of the Hedley Gold Mining Co., on the 
Similkameen river, which are contributing materially to the advancement of 
mining operations. It is interesting to note that the hydro-electric plant of 
the Canadian Collieries, on the Puntledge river, V.I., has been erected practi- 


Inland Waters 
and Mining 


*Twenty-second and Twenty-third Annual Reports of the State Fish Commissioner, State of 
Washington, Department of Fisheries and Game, 1911-1912, p. 36. 

tThe increase in gold from lode mines is due, in part, to the increased output of copper. 
About 75 per cent of the gold production of the province is obtained from the smelting of copper- 
bearing ores. The production of copper in 1915 was about 57,000,000 pounds, having a value of 
over $9,800,000. 

fIn 1916, it reached $42,290,462, due largely to the tremendous demand for munition 
metals and the high prices secured. For statistics respecting the mining industry of the province 
consult Annual Reports of the Minister of Mines, British Columbia, also Lands, Fisheries and 
Minerals, Commission of Conservation, Ottawa, 1911. 
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cally at the pit mouth of one of British Columbia’s largest coal mines, thus 
indicating that hydro-electric power has here successfully competed with 
cheap fuel. In the future, doubtless, the greatest advances in mining in British 
Columbia will be dependent upon there being available ample water-power or 
hydro-electric energy, and probably, many of the smaller and less accessible 
undeveloped water-powers will be most profitably utilized in connection with 
mining operations. 

In Eastern Canada, as well as in Eastern United States, industries depen- 
dent upon electric energy for refining metals are realizing that, before long, 
they may require to remove to localities where cheap power is available. In 
the more settled portions of the country, power is no longer obtainable at low 
rates, inasmuch as it is now required for municipal, domestic and light manu- 
facturing purposes, which yield a much larger return. 


sufficient has been said to indicate the dependence of the mining industry, 
both for placer and lode mining, upon the inland waters of the province ; indeed, 
experience has demonstrated the fact that the gold output from hydraulic 
mining is practically proportioned to the number of days upon which water 
is available. 


With respect to the disposal of tailings and waste, every reasonable pre- 
caution should be taken to ensure against the serious blocking of channels by 
deposits. Accumulations of tailings are frequently washed out by freshets 
and ruin valuable agricultural lands. To a lesser extent, these comments 
apply to the ordinary dumps from lode mines. The sites for dumps should be 
carefully selected, with reference to the preservation of the purity of the streams. 
Also, streams should not be polluted by chemical or other waste products in 
such manner as to render the water unfit for other profitable uses. 


The pollution of New York harbour, Toronto harbour, the 

ee Great lakes and the Ottawa river, and the pollution, by 

summer travel, of inland waters, like those of the Muskoka 

district, demonstrate the need to safeguard British Columbia’s inland waters 

against similar pollution. No effort should be spared to prevent the pollution 
of waters by domestic sewage and industrial wastes. 


Those upon whom it devolves to provide domestic and municipal water 
supplies should have their hands strengthened in every reasonable endeavour 
to safeguard waters which are present or potential sources of supply for the 
growing cities, towns and villages of the province. The great and increasing 
pollution of waters, rendering them unfit for necessary uses, will, in the future, 
demand more serious attention than has hitherto been given it.* 


The effects of sewage upon waters into which it has been turned may be 
studied through many valuable publications and reports. Conclusions based 


*In 1913, a Committee of the Senate considered the subject of pollution of inland waters. 
For their deliberations and conclusions consult : Proceedings and Evidence of the Select Spectal 
Committee on the Pollution of Navigable Waters (revised edition), Ottawa, 1913 ; see also, ‘Draft 
Bill of Dominion Pollution Health Conference re Pollution of Waterways,’ p. 167 of Second Annual 
Report of the Commission of Conservation, Ottawa, 1911; see also Reports upon.the Pollution of 
International Waters, issued by the International Joint Commission. For titles of same see 
page 7 of List of Decisions, Reports, etc., of the International Joint Commission, Washington, 1916. 
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upon the testimony of the consulting sanitary experts in the matter of the 
pollution of boundary waters between the United States and Canada are below 
summarised. Many of them are pertinent to waters other than so-called 


boundary waters. 
The résumé of the sanitary experts is signed by George W. Fuller, Earle 


B. Phelps, George C. Whipple, W. S. Lee and J. T. Lareniére. F. A. Dallyn 
submitted a minority résumé.* 


‘1. Speaking generally, water supplies taken from streams and lakes 
which receive the drainage of agricultural and grazing lands, rural communities, 
and unsewered towns are unsafe for use without purification, but are safe for 
use if purified. 

“2. Water supplies taken from streams and lakes into which the sewage of 
cities and towns is directly discharged are safe for use after purification, pro- 
vided that the load upon the purifying mechanism is not too great and that a 
sufficient factor of safety is maintained, and, further, provided that the plant 
is properly operated. 

‘*3. As, in general, the boundary waters in their natural state are relatively 
clear and contain but little organic matter, the best index of pollution now 
available for the purpose of ascertaining whether a water-purification plant is 
overloaded is the number of B. coli per 100 cubic centimeters of water expressed 
as an annual average and determined from a considerable number of con- 
firmatory tests regularly made throughout the year. 

‘4, While present information does not permit a definite limit of safe 
loading of a water-purification plant to be established, it is our judgment that 
this limit is exceeded if the annual average number of B. colt in the water 
delivered to the plant is higher than about 500 per 100 cubic centimeters, or, if 
in 0.1 cubic centimeter samples of the water, B. colt is found 50 per cent.of the 
time. With such a limit the number of B. colt would be less than the figure 
given during a part of the year and would be exceeded during some periods. 

“‘5. In waterways where some pollution is inevitable and where the ratio 
of the volume of water to the volume of sewage is so large that no local nuisance 
can result, it is our judgment that the method of sewage disposal by dilution 
represents a natural resource and that the utilization of this resource is justifi- 
able for economic reasons, provided that an unreasonable burden or respon- 
sibility is not placed upon any water-purification plant and that no menace to 
the public health is occasioned thereby. | 

“6. While realizing that in certain cases the discharge of crude sewag 
into the boundary waters may be without danger, it is our judgment that 
effective sanitary administration requires the adoption of the general policy 
that no untreated sewage from cities or towns shall be discharged into the 
boundary waters. = 

‘7. The nature of the sewage treatment required should vary according 
to the local conditions, each community being permitted to take advantage 


*Concerning Mr. Dallyn’s minority résumé, the Chief Sanitary Expert, Dr. A. J. McLaughlin, 
states: “Mr. Dallyn’s revision of the résumé report is not essentially different from the original. 
He insisted on the elimination of paragraphs 5, 7 and 11, which he considered to be an expression 
of self-evident facts and substituted monthly for yearly averages in determining the number of 
B. colt per 100 cubic centimeters of water.”’ 

Paragraph 8 of Mr. Dallyn’s résumé reads : ‘‘ Disinfection or sterilization of the sewage of a 
community should be required wherever there is danger of the boundary waters being so polluted 
that bathing beaches, summer resort waters, and the load on any water purification plant becomes 
greater than is in the interests of public health.’’ 

To compare differences in the two résumés, consult Résumé of Testimony of Consulting Engin- 
eers in the matter of the Pollution of Boundary Waters. Conference held in New York City, May 
26-27, 1914. Washington, 1914. 
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of its situation with respect to local conditions and its remoteness from other 
communities, with the intent that the cost of sewage treatment maybe kept 
reasonably low. 

“*8. In general, the simplest allowable method of sewage treatment, such 
as would be suitable for small communities remote from other communities, 
should be the removal of the larger suspended solids by screening through a 
one-fourth-inch mesh or by sedimentation. 


“9. In general, no more elaborate method of sewage treatment should be 
required than the removal of the suspended solids by fine screening or by 
sedimentation, or both, followed by chemical disinfection or sterilization of the 
clarified sewage. Except in the case of some of the smaller streams on the 
boundary, it is our judgment that such ozidizing processes as intermittent sand 
filtration, and treatment by sprinkling filters, contact beds, and the like, are 
unnecessary, inasmuch as ample dilution in the lakes and large streams will 
provide sufficient oxygen for the ultimate destruction of the organic matter. 


“10. Disinfection or sterilization of the sewage of a community should be 
required wherever there is danger of the boundary waters being so polluted 
that the load on any water-purification plant becomes greater than the limit 
above mentioned. 

“11. It is our opinion that, in general, protection of public water supplies 
is more economically secured by water purification at the intake than by 
sewage purification at the sewer outlet, but that under some conditions both 
water purification and sewage treatment may be necessary. 

“12. The bacteriological tests which have been made in large numbers 
under the direction of the International Joint Commission indicate that in 
most places the pollution of the boundary waters is such as to be a general 
menace to the public health should the water be used without purification as 
sources of public water supply or should they be used for drinking purposes 
by persons travelling in boats. 

“13. It is our judgment that the drinking water used on vessels traversing 
boundary waters should not be taken indiscriminately from the waters traversed, 
unless subjected to adequate purification, but should be obtained preferably 
from safe sources of supply at the terminals. 

“14. While recognizing that the direct discharge of fecal matter from 
boats into the boundary waters may often be without danger, yet in the interest 
of effective sanitary administration it is our judgment that the indiscriminate 
discharge of unsterilized fecal matter from vessels into the boundary waters 
should not be permitted.”’ 


It is also of the utmost importance that the percolating and underground 
waters be conserved against pollution. Careful investigation has shown that 
the pollution of the local sources of water supply for factories and farms is 


more widespread than is usually assumed. Dr. W. T. Connell, Professor of 


Bacteriology, Queen’s University, has drawn attention to the serious condition 
of many of such sources of water supply. His statements well illustrate con- 
ditions which exist scattered through the whole country. Dr. Connell said : 


‘Another subject to which considerable attention has again been given, 
is that of water supplies at factories and at farms. During the past year over 
two-thirds of such samples submitted have proven to be infected with dangerous 
forms of bacteria. I class as dangerous, forms which can be traced as originat- 
ing from the intestinal discharges of animals or man, or, in the case of factories, 
as coming from factory drainage. Of course, it must be remembered that I 
am only sent samples which have fallen under suspicion, so that my figures 
do not represent the average condition of the farm and factory wells in 
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Eastern Ontario. Still I think I can state that quite one-third of the wells at 
farms and factories are so situated as to be open to pollution from surface 
drainage or from seepage from manure piles, stables, or pig-pens, or from 
house-wastes.”’ 

What is true of pollution in local conditions may become correspondingly 
true over larger areas if proper regulation is not exercised respecting the dis- 
posal of waste where it is dealt with on a larger scale. 


Pollution by Special precautions must be exercised to insure that indus- 
Factory and trial wastes are not permitted to foul inland waters and 
zaguattial Wastes a arbouts. Very serious results may follow pollution by waste 
products emitted from industries utilizing power from these waters. Industrial 
waste products which destroy life in the waters into which they are turned 
must be regarded seriously in their probable influences upon human life.* The 
deposit of sawdust, mill refuse and crusher sand in the harbours and inland 
waters of British Columbia may become a fruitful source of pollution. Apart 
from its effects upon navigation, it smothers the foods for various kinds \of 
fish, and other forms of aquatic life. 

It is, indeed, anomalous to find mill operators casting saw-dust or other 
refuse from their mills into a river, or harbour, while, at the same time, public 
money is being expended upon dredging operations to remove such deposits, 
and thereby afford an entrance for shipping. British Columbia harbours and 
inland waters require protection against such abuses. 


Quite apart from questions respecting the specific effects of 
Inland Waters deforestation upon precipitation and run-off, every pre- 
and Lumbering : vine 

caution should be taken to prevent the accumulation in 
streams of logging waste and other wood debris. Such material causes 
serious log jams, some of which have resisted all efforts to dislodge them by 
heavy blasting. Such debris is a serious menace to bridges and public high- 
ways, to water-power developments and to log driving. It gets into stop-log 
and other sluices, lodges about the intakes of water flumes, and jams against 
booms and the crests of dams. For views showing the character of some of 
these log jams, see Plate 3. 

Considering its extensive area of about 360,000 square miles, British 
Columbia is but sparsely settled, and, consequently, there has not yet been 
much manifestation of some conditions met with in the older and more densely 
settled portions of the country. The province will do well to profit from some 
of these special conditions experienced in connéction with lumbering operations 
in Nova Scotia. Referring to the effects of deforestation, Hiram Donkin, 
Road Commissioner of that province, states, in his report for 1909. that : 

“It is of the utmost importance in the construction of small bridges that, 
in future, ample allowance be made in the span of the structures, to provide 
against conditions arising from the fact that, as the country becomes cleared 


up, or denuded of timber, the rainfall must of necessity flow to the streams 
more quickly and the freshets become more severe.’’ 


_ _ *Citations of publications which set forth the effects of pollution by certain chemical and 
industrial waste products will be found on page 9 of Water-Powers of Canada, Commission of Con- 
servation, Ottawa, 1911. Consult also, B.C. ‘‘ Water Act, 1914,” section 47 (3). ‘ 
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In the same report, Assistant Commissioner James W. Mackenzie, writes 
that: | 

“Tt seems to have been the custom for years, as wood became scarce, to 
narrow up and confine the streams in smaller vents. If it is a fact that the 
clearing up of the country is the cause of the water running off suddenly in 
case of heavy downfalls, our bridges must be enlarged to carry the increased 
streams, and this has been my experience during the last twenty years. . 

“The most destructive summer freshet experienced in the counties of 
Antigonish and Pictou for the last twenty years, was the freshet of August 2nd, 
1908. Some forty-six bridges in Antigonish county and fifty-six in Pictou 
were carried out, and in some sections every structure in wood was cleaned 
away. I took particular notice that, where the lumber trimmings had been 
thrown into the stream, the destruction was the greatest.” 

In a letter dealing with these matters, Mr. Mackenzie states that: 


“Wherever the streams passed through cultivated lands, the bridges 
escaped destruction, but where they passed through wooded lands, culled over 
by lumbermen, boughs, trimmings of trees, brush and sticks of every descrip- 
tion, logs, etc., were carried down, forming jams at every turn, and carrying 
away all the bridges.”’ 

_ From the foregoing it will be appreciated that British Columbia, with its 
extensive commercial timber resources, ‘will do well to devise means by which 
such losses as those just outlined may be avoided. 


ei The beds of many rivers are strewn with large boulders, and, 

Log Driving : “ois ‘ 
Fra Bouldets in log-driving seasons, it becomes necessary to flood these 

boulders so that the logs may float over them. To flood 
these river bottoms often entails great loss of water, which might otherwise be 
stored and made available for use for power and other purposes during the 
low-water seasons. In some instances it may be possible for logging, water- 
power and other interests to co-operate in sharing the expenses incident to the 
improvement of those portions of the river beds which detrimentally affect 
log driving. 

The value of the inland waters of British Columbia as an attrac- 
Inland Waters . : ; ; 
Attract Tourists 110m for tourists is well known. Care should be exercised to 

conserve their scenic and sporting attractions. If water is to 
be stored in lakes and rivers for the purpose of augmenting the water supply 
for power, log driving, or other purposes, the possible future effect upon the 
tourist traffic should be ascertained. For example, if the surface of a lake is 
to be held for extended periods at, say, five to ten feet above its accustomed 
level, the water will destroy the shore-line vegetation, including such stand- 
ing timber as is submerged at the higher stages. Pleasure seekers are not 
attracted by a lake or river fringed with five or ten feet of dead and whitened 
trees and shrubbery. In some instances, governments have intervened to 
prevent private interests from so raising the levels of certain lakes as to impair 
their scenic beauty. 

Wherever possible, the designers of power plants should strive to have 
their structures harmonize with the natural surroundings. The Queen Vic- 
toria Niagara Falls Park Commissioners, for example, demanded that the 
power plants constructed at Niagara Falls should be of approved design and 
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harmonize with the scenic grandeur of the Park. Great care was exercised to 
ensure that works erected did not prove an offence to natural beauty and 
esthetic taste. Again, anyone familiar with the great natural beauty and 
very attractive design of the irrigation and power plant at the Roosevelt 
dam in Salt river, Arizona, cannot fail to be impressed with the attractiveness 
to tourists of such an installation. 


Not only should the design of structures harmonize with the natural 
beauty of their surroundings, but, after plants are erected, care should be 
exercised to ensure that worthy efforts in design are not nullified by failure 
to ‘clean up.’ At small expense, discarded equipment, unsightly dumps of 
rock and timber refuse may be cleared away, dead or unsightly trees removed, 
roads and trails cleared up, a few trees planted to hide the unsightly dump 
heaps—in fact, the whole development, with but little effort, may be made to 
harmonize with the landscape, rather than constitute an eyesore. 


As British Columbia has a number of streams which cross the 
boundary, questions may arise in connection with the utiliza- 
tion of these waters, which require consideration by the Inter- 
national Joint Commission. 


Under the Boundary Waters’ Treaty of 1910,* between Great Britain and 
the United States, provision is made that waters flowing across the boundary 
shall not be polluted on either side to the injury of health or property on the 
other. The treaty contains provisions governing the erection of obstructions 
for the making of diversions, whether temporary or permanent, of boundary 
waters, on either side of the line, affecting the natural level or flow of boundary 
waters on the other side of the line ; and it also provides that where there has 
been any interference with or diversion from their natural channel of waters 
on either side of the boundary resulting in any injury on the other side of the 
boundary, the injured parties shall have the same rights and be entitled to the 
same legal remedies as if such injury took place in the country where such 
diversion or interference occurs. Thus, by way of illustration, the Courts of 
British Columbia are open to the citizens of the State of Washington, and vice 
versa. 


International 
Boundary Waters 


Some of the streams which cross the international boundary require 
careful consideration in their possible economic relations. On the United 
States side there are some power-sites which, if fully developed, might have 
important economic bearing upon possible developments in British Columbia, 
either by attracting industries or competitively affecting rates. For example, 
there is the possible development at Kettle falls, on the Columbia river, and 
also on the same river the proposed development at the Dalles. At the latter 
site it has been estimated that a minimum of 300,000 24-hour horse-power, at 


*The Rules of Procedure before the International Joint Commission will be found in Rules 
of Procedure of the International Joint Commission, and may be obtained from the Secretary, 
Ottawa, Canada, and also Washington, D.C. 


The Boundary Waters Treaty will be found as Appendix No. 1, in Water-Powers of Canada, 
Commission of Conservation, Ottawa, 1911. 
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a cost of $6.89 per horse-power per year, may be produced.* Again, there is 
the permitt granted, in 1913, by the United States Government, involving the 
development of power on the Pend d’Oreille river (or Clark fork), in Tps. 39 
and 40 north, range 43 east. It calls for an installation within three years from 
1913 of 50,000 horse-power. This power-site, for the purposes of the permit, 
is deemed to be 112,000 horse-power. Again, power, irrigation and other 
problems may arise in connection with such rivers as the Kootenay, Okanagan, 
Kettle, Similkameen, or Skagit. 

British Columbia is especially interested in the power and other poten- 
tialities of its boundary waters with respect to treaty obligations as well as 
to economic and other factors. Investigation of these waters is not being 
overlooked, and the Provincial Comptroller of Water Rights has been gathering 
hydrometric and other physical data. 


R&SUME AND SUMMARY 


In concluding this introductory survey it will be profitable, briefly, to 
summarize some of the salient features touched upon in the foregoing. 

FirsT, we have observed that precipitation is the prime source of inland 
water supply, and that not only water-power, but such other interests as 
domestic and municipal water supply, agriculture, irrigation, navigation, 
fisheries, mining and riparian rights, are all dependent upon the same source. 
Consequently, water should not be allotted for power development without 
due recognition to the just demands of other interests having claims upon our 
inland waters viewed broadly as a natural resource. 

SECOND, run-off, manifested in the form of stream flow, is intimately 
associated with the character of the ground upon which precipitation falls, 
and consequently, care should be taken to conserve vegetal cover ;. more 
especially is this necessary for rocky areas which have but scanty soil covering. 

THIRD, sub-soil waters are by no means inexhaustible. Plant growth is 
dependent upon having available an adequate amount of soil moisture. Nothing 
should be done to deplete, unduly, the ground-water storage. Effective legis- 
lation and administration should be provided governing the tapping of under- 
ground water supplies. 

FourtH, the use of water for irrigation tends materially to increase the 
permanent settlement of the country. Consequently, in most instances, when 
irrigation requirements and power requirements conflict, the former are entitled 
to precedence. Hydro-electric power developed on somewhat distant streams 

*Respecting proposed developments on the Columbia river, consult The Columbia River 
Power Project near the Dalles, Oregon, by John H. Lewis, State Engineer, with detailed technical 
report by L. F. Harza and V. H. Reineking, Bulletin No. 3, Office of the State Engineer, Salem, 
Oregon, 1912 ; also Oregon’s Opportunity in National Preparedness, Bulletin No. 5, Office of the 
State Engineer, Salem, Oregon, 1916. This report contains summaries descriptive of possible 
power developments on the Columbia river. See especially pp. 37 et seq. 

tRespecting the proposed power development on the Pend d’Oreille, see Permit granting 
the International Power & Manufacturing Co., of Spokane, Washington, the right to construct 
a dam across Clark fork, or Pend d’Oreille river, for the development of power, being U.S. Senate 
Document No. 147, 63rd Cong. 1st Sess., Washington, 1913; also consult, Water Rights and 
Power Sites in Idaho, being letter from the Secretary of the Interior transmitting information 


relative to Water Rights, Power Sites, etc., acquired on the public lands in Idaho, being U.S. 
Senate Document No. 370, 61st Cong., 2nd. Sess. 
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may, by means of high tension transmission, be used for pumping water supplies 
where such are not available by gravity, and may thus facilitate irrigation 
development. 

FirtH, not infrequently navigation interests are regarded as of much 
greater importance than power development. Any works contemplated for 
the improvement of navigation should be considered in their relationship to 
fiver systems as a whole. Expenditures should be carefully watched and pre- 
cautions taken to ensure that improvements, so called, are not undertaken 
ostensibly for navigation, when in reality they are sought for the sake of such 
water-power benefits as may incidentally be developed thereby. 

SIXTH, the fishing industry in British Columbia is one which demands 
that the best possible methods be used for its conservation. Provision requires 
to be made for the upward migration of adult salmon for spawning purposes, 
and the downward passage of the young fish to the sea. Obstructions, such as 
dams, rock slides, log jams, etc., may have a disastrous effect upon this industry. 
Fishways should be provided. The whole question of fishways requires 
thorough investigation. Other fish besides salmon require conservation. It is 
not established that satisfactory means have been devised by which fish may 
successfully ascend over high dams—even over dams which do not exceed 
twenty to thirty feet in height.* 

SEVENTH, the development of the mining industry during recent years 
has resulted largely through electrical energy being available through the 
development of provincial water-powers, and the future offers bright prospects 
for the further application of hydro-electric power to the various branches of 
this industry. 

EIGHTH, the pollution of inland waters must be most jealously guarded 
against. Mining, factory and industrial wastes and sewage must not be per- 
mitted to foul inland waters. Debris and other waste resulting from logging 
operations are apt to cause serious log jams, which are a menace to public 
highways, bridges and also to power development. 

NinTH, the tourist traffic is a valuable provincial asset, not only because 
of the money actually spent by travellers, but because of the opportunity 
afforded of drawing attention to the various natural resources of the province. 
Consequently, every reasonable care should be taken to guard against the 
spoiling of shorelands through submergence; and further, care should be 
exercised in the design and construction of power works, making them, where 
possible, harmonize with the general natural features of their surroundings. 

TENTH, in connection with the use of boundary waters, problems, from 
time to time, may arise necessitating consideration by the International Joint 
Commission., In this connection, therefore, it is especially desirable that 
physical data appertaining to such waters should be so collected as to be 
available for use in connection with such problems as may arise respecting 
waters which are classed in the Boundary Waters Treaty as ‘boundafy waters.’ 

*Not discussed in detail in this chapter as subject is covered in Fishways in the Inland 


Waters of British_Columbia., by Arthur V. White, published by Commission of Conservation,. 
Ottawa, 1918. 


CHAPTER II 


Water-power Data 


N this chapter it is proposed to set forth, briefly, some broad guiding prin- 
- ciples which should be fully comprehended by those who have occasion 


_ to consider the factors basic to estimates respecting the physical magnitude 


and economic importance of water-power projects. 

The United States has devoted much attention to the acquiring of infor- 
mation respecting its inland water resources, and, since 1895, has been con- 
ducting a systematic investigation to determine its water resources. This 
work has involved the making of surveys, the gauging of streams, the investi- 
gation of underground waters and artesian supply, the preparation of reports 
upon the best methods of utilizing and conserving the water resources, as well 
as research along many other lines. During 1895 to 1915, inclusive, the United 
States appropriated nearly $2,500,000 for this work, and, in addition, individual 
states expended large sums for similar investigations. In Canada, especially 
since 1910, great advances in the gathering of stream flow and other hydrometric 
data have also been made by both federal and provincial authorities, and 
large sums of money have been appropriated for such work. 

One of the chief objects in securing and publishing data respecting water- 
powers is to enable the owners of rights to determine the possibilities and 
limitations of their powers, and thus arrive at sound judgment respecting their 
possible uses and value. Another object is to enable prospective promoters 
to learn the general possibilities of various powers, without the necessity of 
making costly independent preliminary surveys. Certainly if the Crown 
be the owner of water-powers, it is of the utmost importance that it be informed 
beforehand upon essential facts connected with its water resources. 

Mebad ' Although the amount of water-power is essentially determined 
Classification of by two basic factors ; one, the hydrostatic head, or the ver- 
percpewers tical distance through which the water may fall ; the other, 
the amount of water which may be made to operate upon the water-wheels, 
yet there are many characteristic features associated with water-powers 
which differentiate one power from another and which, respectively, determine 
their commercial and economic values. These features should be well under-. 


‘stood. 


Water-powers, from one viewpoint, may be considered on the basis of 
their probable uses. Those capable of being employed for supplying electrical 
energy for municipal and community purposes, such as lighting, heating, 
pumping, and certain kinds of manufacturing, should be regarded as having 
greater economic value than those situated where power is only usable in large 


s, manufacturing plants, the supplying of the raw material for which virtually 
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means the destruction of Nature’s balance in the territory where the plants 
operate. f 

Again, the uniformity of the available flow in streams varies greatly. 
The St. Lawrence river, owing to the vast natural storage capacity of the Great 
lakes, has the most uniform flow of any large river in North America, or 
probably in the world. The proportion of its flood to minimum flow is about 
2 to 1. On the Winnipeg river, above English river, the ratio is 6 to 1; 
on the Ottawa river it exceeds 15 to 1; on the Columbia river, at the Dalles, 
Oregon, it is 28 to 1; on the Delaware river at Port Jervis, N.J., it is 375 to 1; 
in British Columbia, on the Pend d’Oreille river, it is 16 to 1; on the Kootenay 
river at Bonnington falls, it is 25 to 1; on the Fraser river at Lytton, it is 38 
to 1; on the Campbell river, Vancouver island, it is 43 to 1. On smaller 
watersheds the ratio is usually greater and on some streams draining even * 
areas of considerable size the minimum flow is zero.* Other conditions being 
equal, water-power developments on a river like the St. Lawrence would be 
of very much greater value than developments on a river subject to such great 
variations of flow as, for example, the Mississippi. : 

Another feature is the possibility of being able to make a partial develop- 
ment of a power-site, or portion of a stream, more cheaply than the same sized 
development could be made if constructed as part of a comprehensive scheme 
designed eventually to utilize all the available power. Thus, not infrequently 
a partial development unwisely planned, has precluded subsequent full develop- 
ment, save at almost prohibitive cost. For example, suppose a certain power- 
site is capable of yielding 10,000 h.p. If development rights are let to A for 
2,000 h.p., to B for 1,000 h.p. and to C for 1,000 h.p., and A, B, and C are 
allowed to design and construct their individual works irrespective of each 
other, or of the possible development of the remaining 6,000 h.p., then, it 
will probably become quite impracticable to get anything like the remaining 
6,000 h.p., because of the damage that would be caused to the plants of A, 
B and C. On the other hand, if preliminary works are constructed with a 
view to utilizing, as occasion demands, any amount of power up to the full 
10,000 h.p., no such contingency as has been supposed could well arise. Con- 
sequently, regulations respecting power-sites should be so framed as to require 
that preliminary installation of dams and other main works necessary for the 
control of the waters he made having regard to the possible future development 
of the full water-power that may be made available. . 

It is as unreasonable not to differentiate between water-powers as it would 
be not to differentiate between timber tracts, mineral lands, fisheries, or any 
other natural resource varying in quantity, quality and situation. ; 

It should not be forgotten, when making representations respecting the 
amount of power that may be available for any particular site, that it is neces- 
sary to know the conditions of the river at which the stated amount of power 
may be produced. The minimum, or primary power, as it is frequently termed, 

* The figures for the rivers in British Columbia are based on relatively short records of from 
3 to 8 years. It is interesting in this connection to note that the ratio of flood to minimum 


flow for the Columbia River at the Dalles for the five year period ending 1915, was 15 to 1, ora 
little more than half the ratio given above for the long period record of 37 years. 


Plate 4 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. 
Coquitlam-Buntzen development. General view of Coquitlam hydraulic-fill dam with water flowing over spillway. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. 
Ambursen type of dam on Jordan river, Vancouver Island, with water passing over spillway. 
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is the amount of power that may be developed during the period of lowest 
flow. It has been defined as the amount of power which is available for every 
hour of every day of every year. What is frequently termed secondary power 
is usually many times the primary power. As very low-water conditions 
generally last for but a comparatively short portion of the year, it is usually 
possible to develop during the greater portion of the year a considerably larger 
amount than the primary power. Frequently, this larger amount can be 
effectively utilized for industries not requiring continuous plant operation. 

_ The pre-determination of the probable amount of power which any par- 
ticular water-power site may be made to yield, is a problem that calls for 
more extensive hydrometric data than is furnished by scattered and non- 
consecutive measurements of stream flow, precipitation, etc. Also, it is very 
important that such cognate data be available as will enable a sound opinion 
to be formed respecting the relationship which any proposed power develop- 
ment may bear to any other water interest or interests that may be involved. 
If some important relationship is overlooked, sooner or later its importance 
will demand recognition by those who proceeded in defiance of its just claims. 

In estimating the amount of power that may be developed, hydrometric 
records of precipitation, temperature, run-off, etc., extending, if possible, 
over a period of fifteen, or more, years should be available satisfactorily to 
appraise the probable regimen of the waters involved. 

Financial Interests / Wenty years or so ago, when water-powers began to be 
Should Exercise developed much more extensively owing to the advancement 
Caution : ; site ' 

in the art of electrical transmission, there was not available 
anything like the body of stream flow and other hydrometric data that exists 
to-day. There was then more excuse than now for errors in engineering and 
other estimates respecting the performance of water-power installations. 
Many large plants have proved financial failures on account of such errors. 
With all the data now available relating to hydrological conditions, cost 
of construction, market possibilities, etc., it is clearly incumbent upon those 
interested from the financial side of proposed developments, to exercise the 
same kind of common judgment they would display in collecting and appraising 
facts relating to any other set of circumstances. A financial agent could readily 
look over past statements of a concern and learn its lowest or highest yearly 
or monthly revenues, profits, etc. If he should find periods when the profits 
dropped to, say, 2 per cent, he need never be misled by the assurances of some 
enthusiastic promoter that profits in the concern “‘might be 20 per cent and 
had never fallen below 5 per cent.’ Similarly, anyone interested in possible 
power development may now readily place himself in possession of data which 
- will, at least, give some independent check upon representations that may be 
made respecting the physical magnitude and approximate cost of development 
of water-power in which he may be interested. | 

Thus, by way of simple illustration; if a low flow of a stream has been 
( recorded, this quantity in cubic feet per second multiplied by the total available 
_ head in feet and then divided by 11, gives the low-water horse-power of the 
_ Stream on the basis of 80 per cent efficiency. Such a figure, then, consti- 
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tutes a check upon any representations. Similarly, in connection with storage 
benefits, no reliance should be placed upon vague statements to the effect 
that ‘ample storage is available.’ The flow corresponding to certain effective 
water storage may readily be checked. A depth of one foot on an area of one 
square mile is equivalent to a continuous flow of approximately 0.88 cubic 
feet per second for one year. Thus, a depth of 10 feet of effective storage 
on a lake 10 square miles in area would maintain a continuous flow of 88 second- 
feet for a year, or 176 second-feet for 6 months, or 352 second-feet for 3 months. 
The extent to which such storage could be employed to equalize flow would, 
of course, depend upon how it could be co-ordinated to the run-off as distri- 

buted over any selected period. 


Topographic In addition to such hydrometric data as have just been in- 
Maps dicated, a knowledge is required of the topography and other 
Necessary 


physical characteristics of watersheds. The basis for consider- 
ing this class of information is a reliable map, giving the results of an adequate 
topographic survey and showing the contours of the country. It is, therefore, 
important that maps be available showing the areas of the drainage basins, 
the locations of possible reservoir sites, and their situations with respect to 
public necessities, irrigable lands, water-powers and navigation resources. 
The maps of the lesser known portions of Canada have been constructed 
largely from data collected by survey and exploration parties, carrying on 
reconnaissance surveys to determine the general geological structure, the 
outstanding topographic features and the extent and general character of 
the forest, agricultural, arid, swamp and other sections of the country. Since 
the lakes, rivers and streams usually constitute the natural highways of ex- 
plorers, they have frequently indicated on their maps such obstructions to 
navigation as falls and rapids. While the limitations of the information 
regarding the water-powers incidentally collected and published in reports 
are recognized, it has, nevertheless, been deemed profitable to refer to the 
principal statements found in such reports. Throughout our investigation 
the descriptions of topography given in the reports of the Geological Survey 
of Canada have been of very great value, and have been freely used. In 
connection with exploratory work, where it can consistently be done, it should 
be part of the standing instructions to all surveyors and explorers in the em- 
ploy of governments in Canada, to embody in their reports the most accurate 


information procurable respecting water supply, water-powers and reservoir 
sites in the territory traversed.* 


oe Great caution must be displayed respecting the uses made of 
Respecting information in reports, the character of which is not fully 
Information defined. Little confidence can be placed in any reports of 


water-powers not based upon actual measurements, for, without proper measure- 
ments, the best judgment of explorers, and even of engineers, as to the heights 


_ *Consult, Instructions Relating to the Gathering of Certain Preliminary Information Respect- . 
ing Water-Powers, by Arthur V. White, Pamphlet, Commission of Conservation, Ottawa, 1912. 
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of falls, and the amounts of water discharging over them, is frequently very 
wide of the results disclosed by actual measurements. 


This is well illustrated by an experience related by an engineer of the 
Ontario Hydro-Electric Power Commission. Prospectors told him that 
the falls on the Kawashkagama river were capable of developing 30,000 h.p. 
at low water; and a surveyor assured him that the Kawashkagama could 
yield as much power as the Kaministikwia. After a hard journey, the 
engineer arrived at the falls, and found 317 h.p. instead of the 30,000 h.p. 
reported. 


An interesting illustration of how one might be misled by casual state- 
ments relating to water-powers published in reports, is found in one of the 
annual reports of the Minister of Lands for British Columbia, where two refer- 
ences are made to Long river, tributary to McLeod lake. In a report on 
exploratory surveys in the Peace, Parsnip and Finlay River valleys, incor- 
porated therein, it is stated: 7 


“About fifteen miles farther the trail reaches Carp lake, a considerable 
body of water, with numerous islands. From this lake Long river, a large 
stream, runs through Long lake to McLeod lake. This river carries nearly 
half of the water which leaves McLeod lake as the Pack river. About a mile 
below the outlet from Long lake there is a series of falls on Long river, from 
which an enormous amount of power could be obtained.’’* 


The second reference occurs in a report from another surveyor dealing 
more particularly with exploratory surveys of a route from Bellakula to 
McLeod lake. This surveyor states : 


“Carp lake flows into Long lake, a small sheet of water some two miles 
in length, with banks rising steeply to about 100 feet to join the plateau-level. 
Out of Long lake flows Long Lake river, a small stream some 60 feet wide and 
18inches deep. About a quarter of a mile below the outlet of the lake the 
stream becomes swift, and just beyond is a series of rapids and falls, the water 
descending in three long leaps of about 40 feet each. There is not sufficient 
water to use this for power purposes, but it could be used to advantage in 
irrigating the level jack-pine terraces, which descend gradually from here to 
McLeod lake.’’t 


Thus, when referring to the same stream, one explorer characterizes it 
as “‘a large stream,’’ with ‘‘an enormous amount of power,’’ while the other 
explorer states that it is ‘‘a small stream’”’ and that ‘‘there is not sufficient 
water to use this for power purposes.”’ 


There is no excuse for persons making serious mistakes through giving to 
such information a credence not warranted by its general character. Serious 
financial losses in power developments usually result from failure correctly to 
interpret the significance of data of a more or less precise character and 
which may be available ; or from leaving out of consideration factors, the 
necessity for weighing which would have been foreseen by those of sufficient 
- experience. 


ae 


* Report of Minister of Lands, British Columbia, 1912, p. D325. 
} Ibid, p. D347. 
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eee In the ten or twelve years preceding 1915, eighteen large 
of ae hydro-electric plants in the United States, totalling over 


Developments 600,000 developed horse-power, and involving investment 
in the vicinity of $125,000,000, proved financially unprofitable. These are 
as follows :* 7 

PARTIAL LIST OF MORE RECENT WATER-POWER DEVELOPMENTS IN THE 


UNITED STATES WHICH HAVE EITHER BEEN THROUGH RECEIVER- 
SHIPS OR PROVED BAD INVESTMENTS 


Plant Horse-power 

Hudson River, Spice Falis, N.Y., Mechanicsville, N.Y. ....2.2 2.4. .-.. 22 eee 52,000 
Michigan Lake Superior Power Co., Sault Ste. Marie, Mich .................... 23,000 
Great Shoshone & Twin Falls Water Power Co., Pocatello, Idaho............... 10,000 
Minmas rower o Lighting Co. Durango, Colo. v5.70 7s aan eee ee 4,500 
Central Colorado’ Power Co., Denver, Colo... 005. J. Verse ee en eee eee 40,000 
Wisconsin Railway, Lighting & Power Co., Hatfield, Wis ...................... 8,000 
McCall Merry Power Co., McCall Ferry, Pa. 2.3.33. yas aoe a eee 80,000 
Hanford Irrigation & Power Co., Priest Rapids, Washi: .2./0...0 (es. 4,000 
Yaak "River (Power Co.,;Rockingham, N.C. 5 4) 2. 25,000 
biauser ake. (Iviort:) Power Cows. )c soot. leva seta oe Oe ae ee ae 15,000 
Chattanooga & Tennessee River Power Co., Chattanooga, Tenn ................ 40,000 
Dt, wuawrerce River Power Co., Massena, N.Y. 2 ic. ae eee ee eee 60,000 
PN ete Gtiaasyig LOK by se 5 iol sie sod wes ce, yl kal cra tab cools alba Cag A md a RD 25,000 
Sranisiaus Hlectric: Power Co., San Francisco...) 20 7g. ee cee 50,000 
Wunitney, lant, on Yadkin Rivet >... 2. 220s SSI ee 20,000: 
‘Miscellaneous small water powers ..............00.0005- earth Sh. ae! Si goa ee oa 50,000 
PIAA COWELL OL said fen at ly ote dat PIER fe NN Pe PRE AN iin a ah 70,000 
Wopalackian Power COs isis 5 cih bose i's wd 0 wp \epvte pls eee 40,000 
Total 0. leds cet se sare estate eee ee 616,500 


It is claimed that much of the failure in connection with such projects, 
has resulted from the mistakes of engineers. These have been described as 
““honest mistakes in most of the cases’’ and were due to mis-estimates of the 
quantity of water available, running all the way from 30 to 200 per cent. 
There were, also, other serious mis-estimates respecting the costs of the enter- 
prises which resulted, not infrequently, in the projects costing nearly double 
the estimates. 

Financial interests contemplating investment in water-power develop- 
ment cannot afford to proceed without reckoning with power from coal.f 


*For statements here made consult, ‘Testimony of Mr. H. L. Cooper before the United States 
Senate Committee on Public Lands’ in Hearings re An Act to Provide for the Development of Water 
Power and the Use of Public Lands in Relation Thereto, and for Other Purposes, pp. 292 et seq.,Wash- 
ington, D.C., 1915. 

Many such plants are eventually placed upon a better financial basis for those who acquire 
them under ‘reorganization.’ The initial losses, however, remain. 

+ During recent years, in the art of developing power from steam, great improvements have 
been made in many mechanical devices designed to economize in labour, fuel, steam, lubrication, 
etc. The net advantage of these savings however is, to some extent, being offset by the steady 
rise in the cost of coal. This rise in cost and the possibility of interruption of supply, requires 
special consideration by those in Canada who are dependent upon coal supplied from the United 
States. In this connection consult : Articles by Arthur V. White in University Magazine re ‘‘Ex- 
portation of Electricity,’ October 1910, p.p 460 e¢ seg.; and ‘‘ Exportation of Electricity—Relation 
of a Possible Coal Embargo by United States to a Curtailment or Stoppage of Canada’s Electric 
Power,” in Monetary Times, January Sth., 1917, pp. 21. et seg.; see also Sixth Annual Report of 
the Commission of Conservation, Ottawa, 1915, pp. 136-151 ; also Seventh Annual Report, 1916, pp. 
176-184, also Eighth Annual Report, 1917, pp. 227-242; and 
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Such reckoning must be made chiefly from two standpoints ; one regarding 
steam power as a straight competitor ; the other considering steam power to 
be used as-an auxiliary source to augment the supply of hydraulic power 
during periods of low water. During recent years great advances have been 
made in the art of developing power from coal and the cost of power from 
this source has been very materially cheapened. These subjects, however, 
do not fall within the scope of the present report, but attention is drawn to 
them, because, in the future, the co-ordination of steam power to hydraulic 


power will have to be given much greater economic weight than in 
the past. 


In a word, too much emphasis cannot be placed upon the necessity for 
giving the fullest possible consideration to all essential factors connected 


with proposed water-power installations before proceeding with actual develop- 
ment. 


Gonerkl There are in Canada an exceptionally great number of lakes, 
oo many of large size, and it has sometimes been suggested that 
riticize 


where there are such extensive water areas there probably 
is associated therewith a large amount of water-power. But water is not 
necessarily water-power, and comparisons of water areas in different territories, 
while interesting and valuable for some purposes, are apt to be misleading, 
especially if used—as they have been used—to suggest that the total amount 
of water-power is great owing to the existence of numerous and extensive 
water areas. 


The impossibility of basing estimates upon such considerations may 
readily be perceived. Take, for example, the Nechako River watershed in 
British Columbia, with an area of some 17,900 square miles. The total known 
water area of the province is estimated at about 4,000 square miles. Of this, 
about 1,000 square miles, or 25 per cent, is in the Nechako River water- 
shed, and, although there are several valuable water-powers in this drainage 
basin, yet its waters would only yield about two per cent of the estimated 
water-power of the province. 


What is true of generalizations respecting water areas is also corresponding- 
ly true of watershed areas. The area drained by the Columbia river in the 
United. States, is about 220,300 square miles,* or 7:3 per cent of the total area 
of the United States, excluding Alaska, and yet it has been estimated that 
the Columbia river and its tributaries afford at least one-third of the available 
water-power in the entire United States. Thus, over 30 per cent of the total 
water-power of the United’ States is associated with less than 7°5 per cent 
of the total area. 


Again, it is unsafe to predicate power resources upon the total descents 
of rivers. This is well illustrated by a comparison between the water-power 


*In addition there is an area of this watershed in Canada of 38,700 square miles. 
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possibilities of two of the larger streams of Vancouver island, Campbell river 
and Nimpkish river. These rivers drain adjacent territories of approximately 
equal areas and with total descents in the main portions of the river of similar 
amounts. The power possibilities of the Campbell river, however, with 
its concentrated possible developments, may be estimated at about 
100,000 horse-power as contrasted with some 15,000 horse-power for the 
Nimpkish. 

Therefore, neither water area, nor watershed area, nor average differences 
of elevation over considerable distances have, necessarily, any specially sig- 
nificant bearing upon estimates of the amount of available water-power, and, 
hence, general statements based upon such considerations must be regarded 
as but indefinite generalities. 


One of the chief dangers in giving undue significance to such generalities, 
is to create or foster in the mind, and especially in the popular mind, a feeling 
of unwarranted assurance that, even though desirable water-power rights are 
being granted by a government, yet there is so much left that no apprehension 
need be entertained respecting the amount of power rights being parted with. 
One is apt to forget that the dissemination of such generalities is too often 
part of a plan to make easy the acquisition, by interested parties, of the most 
coveted privileges. 


For years it was the practice of various interests to issue, through the 
daily press and otherwise, for public consumption, statements drawing attention 
to enormous amounts of ‘potential’ water-power. Estimates in the United 
States have ranged all the way from 20,000,000 to 200,000,000 horse-power, 
the larger figures being based upon theoretical estimates of utilizeable storage. 
No data existed in Canada warranting anything more than a very rough esti- 
mate, leaving storage out of consideration. 


Hs ae While such generalities were being disseminated, large power 
Control of interests were acquiring the rights for the more desirable 
WW ater-power properties. A survey, in both Canada and the United States, 
of power sites most suitable for economic development, shows that most of 
the best sites either have already been developed or are held by various interests 
for future development. Concentration of control, however, has been much 
more extensive in the United States than in Canada. Some idea of the extent 
to which concentration of ownership and control by interests has proceeded 
in the United States, is found in the fact that, in 1911, of the total ‘commer- 
cial’ water-power of 2,962,000 h.p. developed and under construction in the 
United States, over 1,800,000 h.p. was controlled to a greater or lesser extent 
by ten groups of interests. These are as follows :* 


* See Report of Herbert Knox Smith, U.S. Commissioner of Corporations, on Water Power 
Development in the United States, March 14, 1912, Washington, D.C., page 15 ; for significance of 
‘commercial,’ see zbid page 5. 
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COMMERCIAL WATER-POWER CONTROLLED BY OR UNDER THE INFLUENCE OF 
COMPANIES OR GROUPS OF INTERESTS EACH HAVING 50,000 h.p. OR MORE 
ACTUALLY DEVELOPED OR UNDER CONSTRUCTION.* 


Developed 


Total 
Companies or groups of interests fe ee sees a oe horse- 
pe tome horse-power ite 
General Electric interests : 
(a) Power completely Sonktolled ee oS ee 82,860 5,500 88,360 
(6) Power coming under General Electric influence 
where there occurs both minority ownership 
of securities and common directors......... 419,060 522,600 941,660 
(c) Power coming under sphere of General Electric 
influence through common directorships only 437,195 113,500 550,695 
Total, General Electric group................ 939,115! 641,600? | 1,580,715 
Pree OWN CMSTET ANCCTESUS .. 2c oe ke ee eee dec eacee 278,067 372,350 650,417 
myccauuc Power Co, of Niagara Falls... .....56.....-% 144,000 20,000 164,000 
(0 SOUS ta GO a ol Oo rr 118,343 100,000 218,343 
Clark-Foote-Hodenpyl-Walbridge interests............ 104,300 158,000 262,300 
EE EE, oe eae eve es aatwew sb su ueven 101,680 104,000 205,680 
mM OM AT SEE SLOTESUS veg es eo ck ee eee Ns we 76,550 96,000 172,550 
ea OR 0, a NTs liek meas « gw wed eas Oa’ 70,600 16,200 86,800 
Mined Wiassourvntver Power Co... ..... 6. eas sce wen 11 bt anne eee Bek 65,000 
ee a en. ei Pa eis ei daw eb cee ee ewes 56, 3503 21,300 77,6508 
Ree ME PATE ee cy ese Pas a ain ay Sn gtk al oe 4 1,821,3054 1,449,4504 | 3,270,7554 


1 Tncludes 84,700 h.p. also included with Stone & Webster interests and 48,000 h.p. included 
with Clark-Foote-Hodenpyl-Walbridge interests. 


2 Includes 5,000 h.p. also included with Stone & Webster interests and 75,000 h.p. included 
with Clark-Foote-Hodenpyl-Walbridge interests. 


3 Including 4,500 h.p. belonging to"the Beaver River Power Co. 


4 Does not include power duplicated in General Electric, Stone & Webster, and Clark-Foote- 
Hodenpyl-Walbridge interests. 


5 Owing to the interlocking of interests, these totals do not, as they stand, arithmetically give 
the total of the separate figures in the columns. 


This concentration has been proceeding wherever possible. On December 
16, 1914, at the hearings at Washington on the proposed new Water-power 
Bill, designed to provide for the Federal administration of the water-powers 
of the United States, Mr. Gifford Pinchot, when appearing before the Committee 
dealing with the bill, made the striking statement that : ‘“‘during the last 
two years the large group of water-power interests increased their control 
of undeveloped water-power in the United States by 2,050,000 horse-power.”’ 
He further stated that : 


‘“‘In 1911, the ten greatest groups had, developed and under construction, 
1,821,000 h.p.; and in 1913 they had 2,711,000—an increase of 890,000 h.p. 
In 1911, the ten greatest interests held undeveloped 1,450,000 h.p., which had 
risen to 3,500,000 in 1913—an increase of 2,050,000 h.p. in two years. 


“These figures show that, in the last two years, the great power interests 
have increased their control of power held undeveloped more than twice as 
fast as they have increased their control of developed power. 


*The degree of control varies greatly, as set forth by the Commissioners’ report. 
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“The same preference of the water-power interests for concentrated 
control, rather than for development, may be shown in another way. 

“In 1908, the total developed water-power in the United States was, in 
round numbers, 5,400,000 h.p., and in 1913, it was 7,000,000, an increase of 
about 33 per cent for the five-year period. In 1908, the thirteen greatest 
groups of interests controlled a total of 1,800,000 h.p. developed and un- 
developed, while, in 1913, a smaller number—ten—of the greatest groups 
controlled a total of 6,300,000 h.p. developed and undeveloped, an increase of 
240 per cent. Thus, concentration in ownership of water-power in the United 
States has increased in the last five years about seven times faster than power 
development. 

“These figures show that, instead of spending their money to develop 
the power sites they had, the great water-power interests have been spending 
the money to acquire and to hold power sites undeveloped, to meet not a 
present, but a future demand. The concentrated control of the undeveloped 
power sites of the country appears to have been their object. The very men 
whose control of undeveloped water-power increased by 2,050,000 h.p. in two 
years are now complaining without a shred of justification, except what they 
themselves produced, against the hampering of water-power development.’’* 


The United States Commissioner of Corporations, as a result of his inves- 
tigation into the water-power situation in the United States, drew special 
attention to the maze of inter-relationships ranging from practically joint 
control down to personal association in common directorates, as clearly in- 
dicating a drift on the part of water-power and public utility corporations 
to pass under the control of a few very powerful interests. The Commissioner 
reported : 

‘““These connections, some stronger and some weaker, suggest a favourable 
condition for a very small number of men to consolidate very large interests 
whenever they may decide it to their advantage to do so. This interlocking 
of interests through directors, while not necessarily indicating a purpose of 
monopoly, certainly affords an incentive and a means of combination.” 


Legislation, both federal and provincial, makes it difficult to effect such 
extensive concentrations in Canada, but, nevertheless, the corresponding 


menace exists also in this country, and calls for constant watchfulness and 
action against its aggressiveness. 


Storage and Although the presence of numerous lakes does not necessarily 
pe roee imply the existence of considerable water-power, there is, 


nevertheless, one very valuable feature likely to be associated 
with extensive water areas, namely, the existence of natural reservoirs where 
waters may be impounded for discharge under control. Obviously, water- 
powers directly benefited by such storage reservoirs may be of much greater 
value than other powers not so favoured. This should be taken into special 
consideration when water-powers are being classified according to their econ- 
omic values. 

In British Columbia there are a large number of lakes. Of the known 
lakes, 100 are above 10 square miles in area. Many of these lie in long, narrow 
valleys, and may rather be regarded as river expansions, as, for example, the — 
Arrow lakes, where, at high-water, there is a perceptible current in the shallow- 


*See Hearing re Water-Power Bill, pp. 232-3. See note supra. 


WATER-POWER DATA 41 


est parts. A large proportion of the lake area is situated in what has been 
termed the Lake district, which, with the exception of Babine lake and some 
lakes at the head-waters of the Morice river, is nearly all tributary to the 
Nechako river. 

Although there are but few large lakes along the coast, yet a number 
of good reservoir sites are known and many others may yet be found. In 
some of the dryer areas of the province, reservoirs have been created to im- 
pound the whole winter run-off and spring flood flow for the use of irrigation, 
but, not infrequently, difficulty is experienced in procuring sufficient water. 
On the coast, however, corresponding difficulty in replenishing the draft 
upon storage would not be experienced, because, in addition to the heavy 
flow in spring and summer, similar to that experienced in the interior, due 
to the melting of snowfields and glaciers, there is a large flow in the autumn 
and winter seasons resulting from heavier precipitation, especially noticeable 
at the time of the autumn rains. It may be emphasized that the physical 
possibilities for creating storage in British Columbia, are undoubtedly greater 
than will be disclosed, except by special and careful investigation. Along 
the coast especially, the nature of the rock and the formation of many of the 
valleys lend themselves to the construction of satisfactory reservoirs by the 
erection of high dams below small lakes or extensive stretches of low grade 
valleys.* 

When the subject of storage reservoirs is under consideration it should 
not be forgotten that Nature also stores her waters otherwise than in lakes 
and rivers. Forest floors, extensive areas covered with plant growth and the 
great swamps of the country, also glaciers and snowfields, each and all con- 
stitute valuable water reservoirs. In such reservoirs there is a widespread 
and satisfactory distribution of waters which enables Nature to yield her sup- 
plies gradually and as required. A discreet conservation and utilization of 
such reservoirs will generally be found much more desirable than are some 
of the artificially constructed reservoirs, where the liability to accidental 
destruction of dams or other works is always more or less of a menace. 


When utilizing a lake for storage, if the stages which would prevail in a 
state of nature are to be changed, and if the lake is to be maintained for ex- 
tended periods at substantially higher stages, it should be borne in mind that 
it is impossible, with discharge channels as in a state of nature, thus to regulate 
the level of a lake without infringing the rights of riparian owners. For 
example, if a lake is, so far as possible, maintained at, say, the mean or average 
stage existent in astate of nature, and high flood discharge isto bestoredin 
the lake, a time will inevitably come when the lake will rise higher than the 
extreme high-water mark in a state of nature. Again, if the stage of a lake 
is raised, say, to its mean water level in a state of nature, and, by having avail- 


_  *The United States Department of Agriculture, Office of Experiment Stations, has issued 
two valuable publications by Samuel Fortier and F..L. Bixby, relating to the storage of water 
for irrigation purposes, in which will be found descriptions and illustrations, showing methods of 
construction, etc., of various types of dams. The publications are: Earth-fill Dams and Hydrau- 
lic-fill Dams, Washington, D.C., 1912 ; also Timber Dams and Rock-fill Dams, Washington, D.C., 
1912 ;—being Parts I and II of Bulletin, No. 249. 
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able enlarged outlets, is controlled at such stage, then the surplus waters 
discharged must, at times, cause the extreme high-water stage in a state of 
nature to be exceeded in the water courses into which the lake discharges. 
Without increased capacity of outflow channels, any control of outflow, what- 
soever, must inevitably result in creating higher levels than the highest which 
would have occurred in a state of nature during the given period. Ina word, 
attempts to substantially alter the regimen of waters from their natural con- 
ditions, may result in a serious invasion of riparian rights around storage lakes 
or the water courses below same, or both.* 

In anticipation of the probable need for providing storage in lakes or for 
the raising of the high-water stages of lakes or rivers, it is very desirable that 
governments, when granting riparian rights on the shores of lakes and rivers, 
should reserve an easement for flowage, extending, say, to a contour at an ele- 
vation at least five or ten feet above extreme high-water mark. High-water 
years usually recur in cycles, and, not infrequently, certain cycles recur in 
periods of fifteen to twenty or twenty-five years. Settlers may come into a 
country and take up land along the shores of inland waters, and frequently, 
through inability to interpret the physical indications along the shores indi- 
cating former stages of high-water, construct buildings and make improve- 
ments upon low-lying areas which are sure to suffer damage upon the recur- 
rence of the next extreme high-water conditions. This is the common exper- 
ience. In 1904, the water reached a stage on Kootenay lake several feet 
above the tops of the railway trains as they now stand at the station. What 
will be the effect of the recurrence of such flood conditions ? Extreme flood 
conditions doubtless will again recur in British Columbia, and those who have 
settled in the lower portions of valleys, or on bench lands that have been flooded 
in earlier years, must expect to suffer serious loss. When times of extreme 
flood conditions do arrive the amount of water retained by such reservoirs 
as are available in British Columbia, will be relatively insignificant. The 
protection against damage must be made by refraining from making perishable 
improvements, such as erecting buildings on lands that are apt to be over- 
flowed, and this is especially true for those lands where physical evidences of 
former high-water stages have been recorded on the shores. With respect 
to flood conditions it may aptly be said, ‘‘ The thing that hath been, it is that 


which shall be. . . and there is no new thing under the sun.”’ 

Lakes of The following table gives a list of the larger lakes in British 

Sate Columbia. Many of the lakes have not been instrumentally 
1 


surveyed, but have been drawn on maps from sketches and 
other information furnished by those who have visited them. There is con- 


*Discussion upon this subject, along with reference to other results consequent upon the 
creation of artificial storage, will be found in the report to be issued by the Consulting Engineers 
to the International Joint Commission relating to an investigation which involves the storage 
and regulation of the waters of the Lake of the Woods watershed. In that investigation such 
interests as those of navigation, riparian owners, water-powers, fishing, logging and summer 
tourists, desired different levels for the lake. It was impossible to decide upon specific levels 
or ranges of levels which would be equally satisfactory to all parties concerned. It was therefore 
necessary to weigh the advantages and disadvantages for the several interests and endeavour 
to reach a compromise reasonably satisfactory to all concerned. See footnote page 7. 
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siderable difference between the configuration of lake area as shown on maps 
of different periods. These differences in many cases amount to a large per- 
centage of the area, and result in corresponding differences in estimates pre- 
sented in various reports. 


The areas of the lakes have been measured chiefly from maps of Cariboo 
and adjacent districts, being Map No. 1G, scale 7.89 miles=one inch, 1916; 
Kootenay, Osoyoos and Similkameen districts, being Map No. 1E, scale 7.89 


miles=1 inch, 1915; Southerly portion of Vancouver Island, being Map. No. 


46, scale four miles=one inch, 1913; the map of British Columbia (in four 


sections), scale 17.75 miles=one inch, 1912, and several others. 


LAKES OF BRITISH COLUMBIA OF NET AREA OF 10 SQUARE MILES OR OVER 


' 


Situation of 


Dis- outlet Elevationf | Length*| Width* | Area 
erict * Lake CR area Enon ee 
Lat. N. |Long. W 
PaaS si 4 ae feet miles miles | sq.m 
OR OES A ae re a 50 56 | 119 39 1,357a 39 2% 54 
P  jAlexanger (tr. Stuart) ........ 55 02 | 125 00 7 y: 11 
SIGE. 6: 50..o2 5 122.19 846 13 14% 10 
Oo SUES 2 a re 39 37 77133 43 2,200 65b 8b ., £06 
T. .jAzure (tr. Clearwater)....,.. a2 26 | 220 12 2,500 15 1% 11 
mi sibabine.«ti, oKkeeNaA).. 2... 2... 55 21 | 126 41 2,222 100c 7 260¢ 
“As vic ig 2 er ne ar 51 17 | 120 40 3,834 11 1% 13 
EAN EOS es Sa ee a 49 48 | 125 40 728 18 1% 11 
T. |Canim (tr. Clearwater)...:... 5152 °¢, 220. 36 25a7 16 21% 23 
Wie jCnamue (tr. Peace)......4. 65. 56 17 | 120 56 2,289 i 2% 15 
F. |Cheslatta (tr. Nechako)...... 53 41 | 125 04 2,800 24 1 15 
PRE RIRR eo Pe uci bi ie me AS ie 51 39 | 124 06 3,880 48 4 97 
Pee pristine (tr. Kettle)... ....5.. 49 02 | 118 13 1,531 11 14 10 
ear Womueni (tr.:Parsiip)......... 55 11 | 124 23 2,413 18 1% 17 
Bre AOR EWOLEE Ett ei es kes 5 52 13 | 120 08 2,480 14 134 16 
FP. jCtuculz (tr. Nechako)........ 53.54%. | 123-35 2,500 10 2 13 
RC NIT Sods 5 oak + Sipe 50° 18.4 11551 2,652 10 1% 11 
Wen VGA, 8S Se spin a gs 3 48 50 | 124 03 533 20 2 24 
F. |Cunningham (tr. Stuart)..... 54 34 | 125 09 12 1% 12 
mae Wense. (tr. Liatd)\. 2. css s os» 58 49 | 130 07 2,660 25 2 25 
fo uincan (tr, Kootenay).......| 50 17 | 116.57 1,835 10 1% 10 
fees janie (tr Iskut).. 2.2... 57 42 | 129 46 25 2 40 
F. |Emerald (tr. Nechako)....... 53 43 | 127 O1 2420 21 2 38 


* The letters in the first column indicate to which main watershed or district each lake belongs 
as follows: C.—Columbia River watershed (except Kootenay river) ; K.—Kootenay River 
watershed ; F.—Fraser River watershed (except Thompson river) ; T.—Thompson River water- 
shed ; V.I.—Vancouver Island ; P.C.—Mainland Pacitic Coast district ; M.—Mackenzie River 
watershed ; Y.—Yukon River watershed. The second column gives, in addition to the names 
of the lakes, the names of the larger streams to which the lakes are tributary. The situation of 
the outlet is given by latitude and longitude. The elevations have been taken from various 
sources, chiefly from the Dictionary of Altitudes of Canada, and fromcertainmaps. ‘The length 
given usually is the maximum along the centre of the lake. The width is the average width of 
the widest part ; in some instances, notably Harrison, Powell and Atlin lakes, the centre of the 
widest part of the lake is occupied by a large island ; in these few cases, the width given is that of 
the widest part of the water surface. 


} When elevations of high and low water are available, the low water elevation only is given. 
For other levels consult Altitudes in Canada, also latest maps. 


a. Controlled by lumber dam at outlet. 


b. Includes about 1 m. of length and 2 sq. m. of area in Yukon, large island at widest part, 
maximum width of lake 12 m. 


c. Longest and largest lake in British Columbia ; tributary watershed not extensive. 
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Situation of 


Dis- outlet Elevation | Length | Width | Area 

trict : Lake SAR ECL ay Late SS 
Lat. N. |Long. W. 
hens Pa feet miles miles | sq. m. 

de Eien tr, Pecan 0) vvie citecans Sooo] Zorle 2,654 14 14 13 

F. JEutsek (tr; Nechako) 0. 3... -53 20 | 126 07 2,790 45 5d 180 

F... {Francois (tr.. Nechako)....... 54 01 | 125 00 2,315 60 2% 100 

>) |Fraser‘(tr. Nechako) oy... 0... 54 05 | 124 36 2,192 12 2 20 

Wo. iGlacys(tra Peskin oui. 8 4 59 54 | 132 53 2,915 20 2 30 

F. |Great Beaver (tr. Salmon)....| 54 28 | 123 42 18 144 14 
Vea teavect \ CU UAL Sine un vice oss 49 20 | 125 01 260 eH. 1% 20 

f. .-\Green (tr. Bonaparte) 3... 6s. 54.556. | 121°05 3,428 11 1144 12 

Pes ELALIAICOD aoe unre ne kod vealens 49 18 | 121 48 28 36 3 ye 84 

T. |Hobson (Upper Clearwater)...| 52 29 | 120 16 19 1 15 

F. |Horsefly (tr. Quesnel) ....... S2722 tt eee 26 1% 21 

PuMmiinzana ttr.-Stuart) os. ef 54°59) 112447 2,260 16 ~1h% 15 

Pesissac (te-@uesnel) sb Fs 53 08 | 120 55 3,180 19 1% 24 
DeSales Adee a be seach a vis Alaiye (See Kinjaskan) 

Ts lles HR@eT eal (ole; am ean ee eae ae 50 45 | 120 53 1,009 18 134 46 
Winter EN NeG oe tetra otha lies 49 06 | 125 36 12f 24% 24 
eC mimaskan (tt. lekitt) <5) 22. die.5,2 iW Pas eye ga a 2,800 11 2 15 
P.C. |Kitlope (Gardner canal)...... SSie20 a2 ined 30 8 2 12 

Brat ICOOLENA Ys 06 ana chit Wejeie ys 49 29 | 117 20 1,749 66g 3 170 

ite eOLChO (Leora ee, 2 ae os 59°01 31 121 07 15 7 90 

F. {Lillooet (tr.jHarrison lake)....| 50 03 | 122 31 680 oo 1% 17 
Poi bank «Ocean alls) e257. o)) $2 1227], 12%e4s 120h 12 2 10 

Cr eLone (tr. Okanagan) 5. oe es 50 14 | 119 16 1275 13 134 13 
PC. yornneg (tt. Bulkley): i:. 6... 54 O01 | 127 14 2,600 27 4 65 

CU Lower Arrow simak ol alals 49 20°)°147 52 1,382 53 134 60 

T. (Mabel (tr. Shuswap).........} 50 36 | 118 45 1,270 Ze 1% 24 

T. |Mahood (tr. Clearwater)...... SL 255 1 2Omlo 2,081 11 134 15 
P.C. {McAuley (tr. Bulkley)........ 53. 464 127 07 16 2 30 

M. |McLeod (tr. Parsnip)......... 54 59 | 123 06 2,250 13 1% 11 
Piero Mesiadin (tr: Nass). at. 56 03 | 129 23 9 1% 10 

M. ‘Moberly (tr: Peace). {)....... 55 S2 Neon 2,050 11 20 

T. |Murtle (tr. Clearwater)....... 52:05 | 419049 3,650 12 2% 21 

F. |Natalkuz (tr. Nechako)....... 53°25. 47425400 2,647 13 134 17 
IMI TELHOKCASID le yo enc a el art oo 50 3171 P12 02 3D DW 1% 12 
MN ATIC ate oe en i wir Sa 48 40 | 124 51 13 1 10 

PIO KONG Can eo bree ala sie 49 30 | 119 36 15825 67 3 141 

F: |Ootsa (tr. Nechako)...:3...... 5338.4 125v42 2,670 38 2% 56 
P.C. |Owikano (Rivers;Inlet)....... 51 41 | 127 14 10 30 2 37 

fer ricta (it vatuart): . 0.2: Sere 54 37 | 124 29 2,300 14 24% 22 

PP ae et bee) vee ey! 49 21 | 122 37 Tidal 17 2% 21 
ER OWS re ee ks os ks Olas 49 52 | 124 36 1602 40 2) 45 

PO erie oa re 52 36] 121° 37 1, 2200) 633 | 2% 133 

INE CONE. & wkicereeiGR 4: oven Ansin vache 6 50°30 121050 777 4 1 10 

NGS CES 2) CRE eR te 50 52 | 119 34 13133 85k 2% 123 
LENGE Soa ihe Fein Gh al By 26a) 520545) A26 nde 8 2 10 

OURS OCA ei GE 6 ate Lys g 49 45 | 117 28 1,762 25 1% 24 
et ORCA ae 8S Seal weprae 4 Garou 49 18 | 124 56 70 14 1% 19 

evan pees Ee ae fevel®.y00.2.1 49. 18. 12122 -18 25% 9 134 10 

ultimate level........ 49 14 | 122 21 269 18 134 24 


d. Surface broken by large islands. Maximum width of lake about 12 m. 

e. Large island at widest part, maximum width of lake about 5 m. 

f. Length does not include Clayoquot arm, 8 m. long by 1 m. wide. 

g. Length does not include West arm, 21 m. long by 1 m. wide. 

h. Controlled for storage. 

z. Controlled fcr storage, large island in centre, maximum width of lake 8 m. 

j- Controlled to some extent by a dam at outlet. Length does not include North arm, 
19 m. long by 114 m. wide. 

k. Length includes length of various arms. 

*Stave lake: Extreme low level, state of nature, 226-5; extreme high level, state of nature, 


243-5; normal level, state of nature (with river discharge equal to mean flow), 230-7; estimated 
flow line for maximum economic height of dam, 264, datum is mean sea level. 
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Situation of 


Dis- outlet Elevation | Length | Width | Area 
trict Lake PBS eae ae 
' Lat. N. |Long. W. 
5 ts As feet miles miles | sq.m 
Bo eoeert (tr. Nechako)......... 54 26 | 124 16 2,200 46 6 152 
eres. |. ile tic Set ene 49 06 | 122 06 9 6 4 14 
Y. Tagish (tr, Lewes) ..:...... we Oe PAse 1S 2,161 65) 2 116] 
Pee tahtsa (tr. Nechako)........| 53 36 | 126 44 2,650 25 3 50 
Ge} laitapin (tr. Babine)........ 54°23 } 125 28 16 134 23 
meer takla (tr. Stuart) ..0........ 55 04 |} 125 30 2,270 60m 3 150 
#P. \Taseko (tr. Chilcotin)........ 51 29 | 123 41 4,200 16 14 15 
Pe vata (tr: Chilcotin).......... 52 05 | 124 10 3,018 aL 34 12 
P.C. |Tatlayako (tr. Homathko)....| 51 26 | 124 27 2,723 14 14 13 
fe) flatuk (tr. Chilako).......... 53 30 | 124 08 11 14% 13 
mM. il chentlo (tr. Parsnip)........ 55 12 | 124 47 2,415 22 134 27 
F. |Tchesinkut (tr. Nechako)....| 54 04 | 125 26 2,391 11 134 14 
UC ES TE ilies 2 Ce ae ee aa 60 29 | 133 17 2,600 83n 3% 156 
F. |Tetachuck (tr. Nechako)..... 53°22 125.35 2,770 18 1% 25 
F. |Tezzeron (tr. Stuart).........] 54 47 | 124 35 Zi200 14° 3 35 
M. |Thutage (tr. Findlay)........ 56 59 | 127 05 15 1 14 
F. |Trembleur (tr. Stuart).......] 54 49 | 124 57 2,245 20 2 45 
mm ja rout (tr. Kootenay)... .....) 50:31 ] 117 17 2,347 14 1% 12 
i. pl eayie (or. Parstip)......... SS 20.4°229 22 12 1 10 
Bt HODDER ARTOW oc Lb. eee 50 08 | 117 49 1,383 47 234 88 
a oper tiearwater........... See 
Hobson } | | 
l. Area of lake in B.C. 66 sq. m., in Yukon 50 sq.m. Length in B.C. 45 m. 
m. Additional length of Northwest arm, 22 m. 
n. Area in B.C. 54 sq. m.; in Yukon 102 sq. m. Length in B.C. 37 m, 
a In this chapter we have now considered some of the broad 
and principles which should guide in connection with decisions 


pe mary respecting the proposed development of water-powers; let us 


briefly review these : 


First—Governments have been bestowing increasing attention upon 
the investigation of inland water resources and, during recent years, Canada 
has made great advancement in this work. Such work is essential in order 
to acquaint interested parties with the possibilities of the powers with which 
they may be dealing. 


Second—A number of factors, such as character of use, uniformity of flow, 
the making of but partial development in a manner prejudicial to future 
complete utilization, failure rightly to differentiate between primary power 
and secondary power, etc., have been noted and attention drawn to the neces- 
sity for reckoning with such factors. 


Third—Hydrometric data extending over a sufficient period of time 
should be available, and conclusions involving important procedure should 
not be predicated upon scattered and insufficient records. Topographic 
maps should also be available. 


Fourth—Those interested from the standpoint of the investor may, by 
the expenditure of ordinary effort, place themselves in a position, independ- 
ently, to check and form a judgment respecting some of the basic engineering 
factors involved in any power project under consideration. 
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Fifth—Failure rightly to assemble or interpret essential physical data, 
has been responsible for many serious failures, and has resulted in great finan- 
cial loss. 


Sixth—No reliance should be placed upon general statements setting forth 
the existence of vast undeveloped water-powers. The total amount of water- 
power capable of economic development is much less than popularly assumed 
and most of the valuable sites are already under development or control by 
various interests. Attention has been directed to the concentration of control 
of water-powers as proceeding rapidly in the United States, and the need has 
been pointed out that those interested in the conservation of our water- 
powers should be alert to see that the same menace to public welfare does not 
operate in Canada. Much of this concentration of control has taken place 
during a time when general statements representing the existence of large 
reserves of potential water-power were being presented to the attention of 
the public and were receiving general acceptance. 


Seventh—The importance of storage has been pointed out, and the pos- 
sibilities of storage causing damage to riparian owners has been emphasized. 
Government provision for a flowage easement along the shores of lakes and 
rivers, would to some extent protect settlers against loss, and would protect 
the government itself against claims for damage by overflow. 

Many of the features touched upon have been safeguarded in the com- 
prehensive water legislation of the Province of British Columbia—a subject 
dealt with in the following chapter. . 


CHAPTER III 


Historical Survey of Water Legislation in British Columbia 


JN British Columbia the situation relating to the use of inland waters is a 
complex one. Indeed, no province of the Dominion presents so many 
difficulties in connection with the uses and administration of its waters. 


Adequate understanding of the various rights and privileges which apper- 
tain to the use of the inland waters of British Columbia is impossible unless 
the laws and regulations proclaimed to deal with the early mining conditions 
as they arose and developed in the province in the later ‘fifties’ of last century 
are taken into consideration. 


Since the granting of the first water privileges in the late ‘fifties,’ followed 
as they were by rights conferred for agricultural and other purposes, the 
various records and licenses for water have increased, until now, in one form 
or another, upwards of 7,000 records have been issued. It is obvious, there- 
fore, how complex must be the situation which has resulted from the conferring 
of so many rights and privileges, the provisions of which, with respect to terms 
and other conditions, are so diverse. 


In addition to the Ordinances and Regulations which were early issued 
applicable to the use of water, more especially for mining, certain Proclama- 
tions for the alienation and possession of Crown lands contained provisions 
governing the use of water. Many provisions of these earlier enactments are 
still of force, and require to be reckoned with wherever power, irrigation, or 
other projects involving the use of the waters or the lands to which the earlier 
enactments apply, are being developed. It is important, therefore, that the 
early Proclamations, Statutes, Rules and Regulations be clearly understood. 


As needs for water multiplied, provisions governing its usage, chiefly for 
mining and agricultural pursuits, were placed in the Mineral Act, the Placer 
Act and in the Land Act. Besides these main enactments, others, as for 
example, the Water Viewers Act, and the Streams and Water Courses Act, 
were passed, containing provisions applying to special water matters. Sub- 
sequently, with the extension of the various fields to which these Acts applied, 
it was found necessary to amend and consolidate all the various Acts containing 
provisions relating to water. This was first comprehensively done in the 
Water Clauses Consolidation Act, 1897. 


The present Water Act of British Columbia is a voluminous document of 
some 300 sections. It is a noteworthy measure and vests in the Government, 
by statutory laws, the absolute control of the inland waters of the province. 
A well known author, in the last edition of his Law of Irrigation and Water 
Rights, after reviewing the status of water legislation in other countries and 
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having devoted considerable space to the Water Act of British Columbia, 
respecting this statute, says : 

‘“The Water Law is drastic and covers the subject of the title to and the 
use of waters in its most minute details. In fact, we consider it one of the 
most effective statutory laws upon the subject in existence, and undoubtedly 


it will stand the test of both time and all the litigation, under the Canadian 
form of government, that may be brought against it.’’* 


Now, it is not possible to possess a comprehensive, nor even an adequate, 
understanding of the water laws of British Columbia, as they to-day exist, 
without a knowledge of the various individual parts of separate Acts which 
constitute component parts of the consolidated laws. In this chapter the 
various governmental water measures are reviewed, briefly, and, as far as 
possible, in chronological order. In making this survey, only the salient 
features of the more important legislation are quoted. Appended to this 
chapter will be found a fuller list of the Proclamations, Rules and Regulations 
and various Acts, as well as the numbers of the sections in these measures 
which contain special reference to water. This table will facilitate more de- 
tailed reference and study. 


Early British On May 30, 1838, a royal license of exclusive trade was issued 
pene Laws to the Hudson’s Bay Company, for the sole and exclusive 


Hudson’s Bay Co. privilege of trading with the Indians in such parts of North 
America to the northward and to westward of the lands and territories be- 
longing to the United States of America, ‘‘as should not form any part of the 
Crown provinces then existent in North America, or of any lands or territories 
belonging to the United States, or to any European Government, State or 
Power.”’ 

August 2, 1858, the Imperial Government passed an Act,f 21-22 Victoria, 
Chap. 99, providing for the government of the colony of British Columbia. 
The Act recited that, as divers of Her Majesty’s subjects had, by license and 
consent of Her Majesty, resorted to and settled on certain wild and unoccupied 
territories on the northwest coast of North America, commonly known by the 
new designation of New Caledonia, and from and after the passing of the Act 
to be named British Columbia, and the islands adjacent, for mining and other 
purposes, it was desirable to make some temporary provision for the civil 
government of such territories until permanent settlement was established, 
and the number of colonists increased. The Act provided that the boundaries 
of British Columbia should, for the purposes of the Act, 


* Treatise on the Law of Irrigation and Water Rights, by Cleeson S. Kinney, 2nd Edition, 
4 vols., San Francisco, 1912, Vol. I., p. 384. 


t See also Proclamation, British Catach November 19, 1858. 


Author's Note—Copies of the early Proclamations, Ordinances, Rules and Regulations, and 
Statutes of British Columbia are quite rare. In a few instances, in preparing this historical 
survey, it was considered advisable to quote some of the sections in full, partly because of the 
difficulty that would be experienced in consulting some of the Acts, owing to their scarcity. 
The numbers given in the schedule which follows are those contained in the bound copy of the 
early Proclamations on file in the vault of the Attorney-General of British Columbia. A copy 
is also to be found in the Library of Parliament, Ottawa. 


Plate 5 


SIMILKAMEEN RIVER POWER PLANT OF THE DALY REDUCTION CO. 
Showing forebay, steel penstock and power house. Head developed, 67 feet. Hedley, B. C. 
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‘‘Be held to comprise all such Territories within the Dominions of Her 
Majesty as are bounded to the South by the Frontier of the United States of 
America, to the East by the main Chain of the Rocky Mountains, to the North 
by Simpson’s River, and the Finlay Branch of the Peace River, and to the West 
by the Pacific Ocean, and shall include Queen Charlotte’s Island, and all other 
Islands adjacent to the said Territories except as hereinafter excepted.’’ 


This Act provided, also, for the appointment of a Governor empowered to 
make provision for the administration of justice, and generally to make, ordain 
and establish all such laws, institutions and ordinances as may be necessary 
for the peace, order and good government of Her Majesty’s subjects in the 
colony. 

On September 2, 1858, the Crown, in so far as the said grant embraced 
or extended to the territories comprised within the colony of British Columbia, 
revoked the license of May 30, 1838, to the Hudson’s Bay Company. The 
revocation stated that : 


‘‘Whereas, it has appeared to Us expedient that the right of exclusive 
. trade with the Indians given by Us, in manner aforesaid, to the Governor 
and Company of Adventurers trading to Hudson’s Bay, and their successors, 
within the territories in the said instrument described, should no longer be 
exercised by them within so much of those territories as is comprised within 
the said Colony of British Columbia 7 

‘“Now, know ye, that We do hereby revoke Our said Grant contained in 
the hereinbefore recited Instrument of the thirtieth day of May, One thousand, 
eight hundred and thirty-eight, in so far as the same embraces or extends to 
the territories comprised within the said Colony of British Columbia ; 


‘“‘And We do hereby declare that this present revocation of Our said 
Grant shall take effect within the said Colony as soon as it shall have been 
proclaimed there by the Officer administering the Government thereof.” 

The Proclamation for the revocation of the license to the Hudson’s Bay 
Company was issued by the first Governor, James Douglas, on November 3, 
1858. 


November 19, 1858, the Governor issued a Proclamation stating that he 
enacted and proclaimed that each act, matter, or thing bona fide done and 
performed for any of the purposes necessary for the establishment and main- 
tenance of peace, order, and good government, and for the protection of the 
rights of revenue from lands belonging to Her Majesty, prior to the Pro- 
clamation, by the said James Douglas, or any other person, or persons, acting 
under his authority or direction, shall be deemed to be, and to have been, 
valid in law. 


The Act of August 2, 1858, specifically declares that no part of the colony 
of Vancouver’s Island, ‘‘as at present established,’’ shall be comprised within 
British Columbia for the purpose of the Act. The Act, however, contemplated 
and provided for the possibility of the subsequent incorporation of Vancouver 
Island with British Columbia. Until the union of Vancouver Island and 
British Columbia, on November 19, 1866, two separate and distinct sets of 
Proclamations were issued. 
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February 14, 1859, a proclamation was issued relating to the 
Feb, 14, 1859 alienation and possession of lands in British Columbia. It 
declared that ‘‘all the lands in British Columbia, and all the 

mines and minerals therein, belong to the Crown in fee.’’* 
And it was further declared by section 6, regarding the leading of water, 


that : 

‘‘Unless otherwise specially notified at the time of sale, all such sales of 
Crown land shall be subject to such public rights-of-way as may at any time 
after such sale, and to such private rights-of-way, and of leading or using water 
for animals, and for mining and engineering purposes, as may at the time of 
such sale be specified by the Chief Commissioner of Lands and Works.”’ 


And section 9 provides that : 


‘‘Until further notice gold claims and mines shall continue to be worked 
subject to the existing regulations.”’ 


August 31, 1859, a Proclamation, the Gold Fields Act, 1859, 
Acnen ai dese was issued. Section VIII, respecting priority of title, pro- 
vides, subject to certain limitations, that: 

‘‘In case of any dispute, the title to claims, leases of auriferous earth or 
rock, ditches and water privileges, will be recognized according to the priority 
of registration subject only to any question which may be raised as to the 
validity of any particular act of registration.” 


Section XI, in providing for mining leases involving the use of water, 
states that : 


‘‘Leases of any portion of the waste lands of the Crown may be granted for 
mining purposes, for such term of years, and upon such conditions as to rent, 
and the mode of working, and as to any water privileges connected therewith, 
and otherwise in each case, as shall be deemed expedient by His Excellency 
the Governor.”’ 


Section XII, providing for the making of rules and regulations relating 
to water privileges, states that : 


‘‘In respect to any place or district wherein there shall for the time being 
be no Mining Board as hereinafter described, or any separate mine within such 
place or district, it shall be lawful for His Excellency the Governor, by writing 
under his hand and the Public Seal of the Colony, from time to time to make 
rules and regulations in the nature of by-laws, concerning all matters relating 
to claims and ditch and water privileges, and leases of the auriferous lands in 
the Colony in larger quantities than the claims herein mentioned or referred 
to, and for the registration thereof so far as such matters are not herein defined 
and set forth.” 


Section XVI, respecting disputes, further provides that: 


‘‘All disputes relating to the title to any mine or claim, or to any part 
of the proceeds thereof, or relating to any ditch or water privilege, or to any 
contract for labour to be done in respect of a ditch or water privilege, mine, 
or claim, or relating to the mode of carrying on the same, or any of them, 


* For interesting reference to early mining activities in British Columbia, see Begg, History 
of British Columbia, chap. XIV. 

+ Editor’s Note.—The terms ‘section’ and ‘clause’ and Roman numerals or Arabic figures 
are printed as they appear in the original copies. 
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and all disputes concerning partnerships in any mine or claim, may be investi- 
gated, in the first instance, before the Gold Commissioner, having jurisdiction 
as aforesaid, without any limit to the value of the property or subject matter 
involved in such dispute.”’ 


Rilocucd Pursuant to the passage of the Gold Fields Act, 1859, Rules 
Regulations and Regulations for the Working of Gold Mines were issued 
Been 29 t859 September 7, 1859. The provisions of these early regulations 
are the first which apply more specifically to the use of waters in British Col- 
umbia, and these may be said to constitute the basis of the present water laws 
of the province. 

A perusal of sections VII to XI, and XVIII and XIX, of the Rules and 
Regulations clearly shows the scope of this early provincial law, as it relates 
to waters. Section VII declares that, in making application for water privileges: 


‘‘Any person desiring any exclusive ditch or water privilege, shall make 
‘application to the Gold Commissioner having jurisdiction for the place where 
the same shall be situated, stating for the guidance of the Commissioner in 
estimating the character of the application, the name of every applicant, 
the proposed ditch head, and quantity of water, the proposed locality of dis- 
tribution, and if such water shall be for sale, the price at which it is proposed 
to sell the same, the general nature of the work to be done, and the time within 
which such work shall be complete ; and the Gold Commissioner shall enter 
a note of all such matters as of record.”’ 


Section VIII, respecting rental, provides that: 


“Unless otherwise specially arranged, the rent to be paid for any water 
privilege shall be in each month one average day’s receipts, from the sale thereof, 
to be estimated by the Gold Commissioner with the assistance, if he shall so 
think fit, of a jury.” 


section IX, requiring that water applied for must actually be used, states that: 


‘“‘If any person shall refuse or neglect to take within the time mentioned 
in his application, or within such further time (if any) as the Gold Commissioner 
may, in his discretion, think fit to grant for the completion of the ditch the 
whole of the water applied for, he shall, at the end of the time mentioned in 
his application, be deemed entitled only to the quantity actually taken by him, 
and the Gold Commissioner shall make such entry in the register as shall 
be proper to mark such alteration in the quantity, and may grant the surplus 
to any other person according to the rules herein laid down for the granting 
of water privileges.”’ 


Section X provides against unreasonable use, or wilful waste, by requiring 
that: 

‘““Every owner of a ditch or water privilege shall be bound to take all 
reasonable means for utilizing the water granted to and taken by him. And 
if any such owner shall wilfully take and waste any unreasonable quantity of 
water, he shall be charged with the full rent as if he had sold the same at a 
full price. And it shall be lawful for the Gold Commissioner, if such offence 
be persisted in, to declare all rights to the water forfeited.”’ 


Section XI provides for an equabe sale and distribution of water by 
stating that: 

“It shall be lawful for the owner of any ditch or water privilege to sell 
and distribute the water conveyed by him to such persons, and on such terms 
as they may deem advisable, within the limits mentioned in their application. 
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Provided, always, that the owner of any ditch or water privilege shall be bound 
to supply water to all.applicants, being free miners, in a fair proportion, and 
shall not demand more from one person than from another, except when the 
difficulty of supply is enhanced. Provided, further, that no person, not 
being a free miner, shall be entitled to demand to be supplied with water at 
ale 


Section XVIII respects the rights of other water users by stating that: 


‘‘Any person desiring to acquire any water privilege shall be bound to 
respect the rights of parties using the same water, at a point below the place 
where the person desiring such new privilege intends to use it.”’ 


Section XIX further provides for rights of priority by requiring that: 


‘‘Any person desiring to bridge across any stream or claim or other place 
for any purpose or to mine under or through any ditch or flume, or to carry 
water through or over any land already occupied by any other person may 
be enabled to do so in proper cases, with the sanction of the Gold Commissioner. 
In all such cases the right of the party first in possession whether of the mine 
or of the water privilege is to prevail, so as to entitle him to full compensation 
and indemnity. But wherever due compensation by indemnity can be given, 
and is required, the Gold Commissioner may sanction the execution of such 
new work on such terms as he shall think reasonable. ’ 


It will be seen that these early enactments embrace a principle basic to 
the provisions of the Water Act in the form in which it is now of force in British 
Columbia. That is, what may be termed the principle or doctrine, of beneficial 
Use. 

It will also be observed that no one party was permitted to usurp rights 
to the unjust exclusion of the rights of others. Note, for example, the state- 
ment in section IX, that, if any person failed to use the water covered by his 
application, the Gold Commissioner could restrict him to the quantity actu- 
ally taken. Every owner of a ditch or water privilege was bound to take all 
reasonable means for utilizing the water granted to him. In fact, the wise 
principle that the water must not only be used, but economically and bene- 
ficially used, is clearly present in these early regulations ; and this doctrine 
has carefully been retained in the later water acts. 


ce January 4, 1860, a Proclamation relating to the acquirement. 
A tger a. 1860 of land in British Columbia was issued. Section 16, relating 
to the carrying of water upon, under or over land, enacts that : 


‘“‘Water privileges, and the right of carrying water for mining purposes, 
may, notwithstanding any claim recorded, purchase or conveyance aforesaid, 
be claimed and taken, wpon, under or over the said land, so pre-empted or 
purchased as aforesaid, by free miners requiring the same, and obtaining a 
grant or license from the Gold Commissioner, and paying a compensation for 
waste or damage to the person whose land may be wasted or damaged by such 
water privilege, or carriage of water, to be ascertained, in case of dispute, in 
manner aforesaid.”’ 


alice and January 6, 1860, Rules and Regulations for the Working of 
Regulations, Gold Mines, were issued supplementary to those of September 
January 6, 1800 7.1850. ‘Section VI, respecting the measurement of water, 
provided that : 
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‘“‘In order to ascertain the quantity of water in any ditch or sluice, the 
_ following rules shall be observed, v7z., 

‘The water taken into a ditch shall be measured at the ditch head. No 
_ water shall be taken into a ditch except in a trough whose top and floor shall 
be horizontal planes, and sides parallel vertical planes : such trough to be 
continued for six times its breadth in a horizontal direction from the point at 
which the water enters the trough. The top of the trough to be not more 
than 7 inches, and the bottom of the trough not more than 17 inches below the 
surface of the water in the reservoir, all measurements being taken inside 
the trough and in the low water or dry season. The area of a vertical transverse 
section of the trough shall be considered as the measure of the quantity of 
water taken by the ditch. 


‘““The same mode of measurement shall be applied to ascertain the quantity 
of water running in a trough or out of any ditch.” 


Vancouver Island »eCction XVIII of a Proclamation for the colony of Vancouver 
Proclamation, Island, issued February 19, 1861, provides for the saving of 
February 19, 1861 os at : 

water privileges for mining purposes. It states that : 


‘‘Water privileges, and the right of carrying water for mining purposes, 
may, notwithstanding any claim recorded, certificate of improvement, or 
conveyance aforesaid, be claimed and taken upon, under, or over the land, so 
pre-empted by miners requiring the same, and obtaining a grant or license 
from the Surveyor-General in that behalf, and paying a compensation for 
waste or damage to the person whose land may be wasted or damaged by 
such water privilege or carrying of water, to be ascertained in case of dispute 
by a jury of six men in manner aforesaid.” 


Pre-emption In a Proclamation, the Pre-emption Consolidation Act, 1861, 
Consolidation issued August 27, 1861, sec. X XVII was essentially the same as 


ALE ade sec. 16 of the Proclamation of January 4, 1860, already quoted. 
Rules and September 29, 1862, the Rules and Regulations under the Gold 
Regulations, 


September 29, Fields Act, 1859, were supplemented by further sections pro- 
1862 viding for cases in which roads or works come into conflict with 
ditches, or other mining rights. The new sections, having relationship to the 
exercise of water privileges, are comprised in sections VIII to XII inclusive, 
and are as follows : 


Respecting the disposal of surplus water, section VIII provides that : 


‘“The owners of every ditch, water privilege, or mining right, shall at their 
own expense construct, secure, and maintain all culverts necessary for the 
passage of waste and superfluous water flowing through or over any suci ditch, 
water privilege, or right, except in cases where a natural stream or river applic- 
able or sufficient for the purpose exists in the immediate vicinity.”’ 


Section IX, respecting safety of ditch constructions, requires that : 


‘“The owners for the time being, not being the Government, of any ditch, 
or water privilege, shall construct and secure the same in a proper and sub- 
stantial manner, and maintain the same in good repair, to the satisfaction 
of the Gold Commissioner, and so that no damage shall occur during their 
ownership thereof to any road or work in its vicinity from any part of the works 
of such ditch, water privilege, or right giving way by reason of not being so, 
as aforesaid, constructed, secured, or maintained.” 
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Section X states that : 


‘“The owners of any ditch, water privilege, or right, shall be liable, and 
shall make good, in such manner as the said Gold Commissioner shall determine, 
all damages which may be occasioned by or through any parts of the works 
of such ditch, water privilege, or right giving way as aforesaid, and the same 
may be recovered before a Magistrate in a summary manner.”’ 


Section XI, respecting the publication of notice, states that : 


‘“The publication of any written notice to the party intended to be affected 
thereby in two consecutive issues of the Government Gazette, or any newspaper 
circulating in the Colony, or by affixing the same for seven days on some 
conspicuous part of any premises referred to in any such notice, shall be deemed 
good and sufficient notice for all purposes under the said Gold Fields’ Act, 
1859, and any Rules and Regulations made in pursuance thereof.” 


And section XII provides for public right-of-way by requiring that : 


‘“‘Nothing herein contained shall be construed to limit the right of the 
Chief Commissioner of Lands and Works to lay out from time to time the 
public roads and ways of the Colony across, through, along, or under any ditch, 
water privilege or mining right, in any unsurveyed Crown land, without 
compensation, doing as little damage as conveniently may be in laying out the 
same.” 


Bile a February 24, 1863, the Rules and Regulations issued in con- 
Regulations, formity with the Gold Fields Act, 1859, were further amended 
February 24, 1803 -4 supplemented. 


Section IV, requiring that water shall be available, states : 


‘‘In addition to the above rights, every registered free miner shall be 
entitled to the use of so much of the water flowing naturally through or past 
his claim as shall in the opinion of the Gold Commissioner be necessary for the 
due working thereof.” 


Section V, respecting exclusive water privileges, requires that : 


‘“Where application is intended to be made for the exclusive grant of any 
surplus water to be taken from any creek or other locality, every such applicant’ 
shall in addition to the existing requirements affix a written notice of all the 
particulars of his application upon some conspicuous part of the premises to 
be affected by the proposed grant, for not less than 5 days before recording 
the same. 

‘“The Gold Commissioner, upon protest being entered or for reasonable 
cause, Shall have power to refuse or modify such application or grant either 
partially or entirely, as to him shall seem just and reasonable. 

“Every exclusive grant of a ditch or a water privilege in occupied or 
unoccupied creeks, shall be subject to the rights of such registered free miners 
as shall then be working, or shall thereafter work. in the locality from which 
it is proposed to take such water.”’ 


3 March 25, 1863, the Gold Fields Act, 1859, was amended. 
Gold Fields Act, 


1863 Sections IV and V, above quoted, appeared in the same form, 
but separated and numbered as sections 3, 4, 5 and 6. 


5 hate The Mining Drains Act, 1864, of February 1, was an ordinance 
Act, 186 4 tans to promote the drainage of mines. It provides, under section IX, 
that “‘no such grant, or license, or agreement therefor, shall be 


WATER-LEGISLATION IN BRITISH COLUMBIA 35 


valid unless the same shall contain a reservation of the public rights-of-way 
and water, in such manner, direction, and extent as the Gold Commissioner 
shall from time to time direct,’’ and it was declared to be lawful for the Gold 
Commissioner of any district in the Colony, upon proper application, to grant 
full license and authority to any free miner or miners, company, or companies 
of free miners, to enter into and upon any lands in British Columbia, for the 
purpose of constructing a drain or drains for the drainage of mining ground. 


The Gold Fields Act, 1864, assented to February 26, further 
ise amends the Gold Fields Act of 1859. This new ordinance 
devotes considerable attention to who shall constitute a ‘bed- 
rock flume company,’ and to the rights and privileges, limitations and restric- 
tions under which such a company may operate. Section 10 defines a ‘bed- 
rock flume company,’ as follows : 


‘“Three or more free miners may constitute themselves into a bed-rock 
flume company within the meaning of this Act, and when duly authorized, 
as lastly hereinbefore mentioned, may enter upon any river, creek, gulch, 
ravine, or other water course in the Colony. for the purpose of constructing 
and laying a bed-rock flume therein, and when not otherwise expressed in such 
authority as aforesaid, with the rights and privileges and under the limitations 
and restrictions hereinafter specified.”’ 


Section 16, relating to rivers, creeks, etc., which are not deemed to be 
abandoned, states that : 


‘Any portion or part of any river, creek, gulch ravine, or other water 
course having four or more free miners per mile legally holding and bona fide 
not colourably working claims, on such stream, gulch, ravine, or water course, 
shall not be deemed ‘abandoned’ within the meaning o? this Act, but in such 
case any bed-rock flume company desiring to run a flume through such portion 
or part of such stream, gulch, ravine, or water course, shall be governed by the 
following clauses of this Act.” 

The Inland Navigation Ordinance, 1864, assented to May 4, 
Inland Navigation . : : : 
Ordinance, 1864 relates to the navigation of inland waters. In sections XVI 

and XVII, provision is made for the description and pro- 
visional definition of what may constitute ‘inland waters’ within the purview 
of the ordinance. The sections are as follows : 


Section XVI provides that : 


‘‘In case of any doubt hereafter arising as to what shall be deemed to be 
inland waters within the meaning of this Ordinance, and for the purposes 
thereof, it shall be lawful for the Governor, or other Officer aforesaid, by any 
order to be published in the Government Gazette, more particularly to define 
the same.”’ 


Section XVII provides that : 


‘‘In the absence of any such order, all harbours, rivers, lakes, inlets, and other 
navigable waters within the ordinary coast line of the colony, from headland 
to headland, disregarding irregularities shall be deemed to be inland waters 
for the purposes of this Ordinance.”’ 


56 COMMISSION OF CONSERVATION 


ues March 28, 1865, an Ordinance was passed to amend and con- 
Ordinance i865 SOlidate the Gold Mining Laws. This consolidation represents 
a marked advance in the evolution of the provincial law re- 

lating both to mining and to the use of water. 

The Act, itself, as does the present Water Act, declares that it is to be 
divided into certain parts. These are as follows: The first part relates to 
the appointment of Gold Commissioners and their jurisdiction ; the second 
‘to free miners and their privileges ; the third to the registration of claims and 
free miners’ general rights ; the fourth to the nature and size of claims ; the 
fifth to bed-rock flumes ; the sixth to the drainage of mines ; the seventh to 
mining partnerships and limited liability ; the eighth to administration ; the 
ninth to leases ; the tenth to ditches ; the eleventh to mining boards and their 
constitution ; and the twelfth to the penal and saving clauses. Under the 
tenth heading of ‘Ditches’ we find assembled in twenty-seven clauses the 
chief provisions relating to the application for and use of water. 

This Ordinance, while bestowing the maximum amount of latitude to 
bona fide applicants for, and to users of, water, nevertheless most definitely 
maintains the doctrine of beneficial use. The right of the Government, from 
time to time, to lay out the public roads of the colony across, through, along, 
or under any ditch, water privilege, or mining right in any unsurveyed Crown 
land, without compensation, is expressly reserved. Every owner of a ditch, 
or water privilege, is required to construct his works in a proper and secure 
manner, and is made liable for any damage resulting from failure in this respect. 
The priority of water privileges in any way being lawfully enjoyed by any 
person, is to be fully respected, but provision is made whereby persons in need 
of water must receive same on fair terms, if available for purchase from the 
owner of any water privilege. 

Some of these matters, so characteristic of provisions in the present Water 
Act, may best be understood by quoting from a few sections of this important 
Ordinance. Section 29, respecting the use of surplus water, provides that : 

‘‘Every registered free miner shall be entitled to the use of so much of 
the water naturally flowing through or past his claim, and not already lawfully 
appropriated, as shall, in the opinion of the Gold Commissioner, be necessary 
for the due working thereof.”’ 

Subject to certain requirements with respect to an application, such as, 
that it shall be in writing ; a deposit accompany it ; and that sufficient public 
notice be given, section 99 provides that : 

“Tt shall be lawful for the Gold Commissioner, upon the application 
hereinafter mentioned, to grant to any person for any term not exceeding five 
years, the right to divert and use the water from any creek, stream, or lake, 
at any particular part thereof, and the rights-of-way through and entry upon 
any mining ground in his district, for the purpose of constructing ditches and 
flumes to convey such water.”’ 

With respect to the rights of priority, section 104 provides that : 


‘“‘Every grant of a ditch, or water privilege in occupied creeks, shall be 
subject to the right of such registered free miners as shall at the time of such 
grant be working on the streams above or below the ditch head, and of any 
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other person or persons whatsoever who are then in any way lawfully using 
- such water, for any purpose whatsoever.”’ 


That the water shall not only be used beneficially, but also that it shall 
not be wilfully nor unreasonably wasted, is provided for by section 108, which 
states : 


‘“‘Every owner of a ditch or water privilege shall be bound to take all 
reasonable means for utilizing the water granted and taken by him. And if 
any such owner shall wilfully take and waste any unreasonable quantity of 
water he shall be charged with the full rent as if he had sold the same at a full 
price. And it shall be lawful for the Gold Commissioner, if such offense 
be persisted in, to declare all rights to the water forfeited.”’ 


Section 109 provides for a fair distribution of water to other free miners : 


“It shall be lawful for the owner of any ditch or water privilege to dis- 
tribute for use the water conveyed by him to such persons, and on such terms 
as he may deem advisable, within the limits mentioned in their application. 
Provided, always, that the owner of any ditch or water privilege shall be bound 
to supply water to all applicants being free miners, in a fair proportion, and shall 
not demand more from one person than another, except where the difficulty 
of supply is enhanced.”’ 


With respect to the measurement of water, section 112 states : 


“In measuring water in any ditch or sluice, the following rules shall be 
observed :—The water taken into a ditch shall be measured at the ditch head 
with a pressure of seven inches. No water shall be taken into a ditch except 
in a trough placed horizontally at the place at which the water enters it. The 
aperture through which the water passes shall not be more than ten inches high. 
The same mode of measurement shall be applied to ascertain the quantity of 
water running out of any ditch into any other ditch or flume.”’ 


The quotations just given demonstrate the direct influence these early 
provisions have had upon those which, to- aay are included in the present 
Water Act. 

April 11, 1865, the Land Ordinance, 1865, was enacted. It 

ue DEBARGE, repealed the Mining District Act, 1863, and the Pre-emption 

Consolidation Act, 1861. This new Ordinance, which, it will 

be noted, is respecting ‘land,’ sets forth some very important provisions re- 

lating to waters. First, section 8, relating to the preservation of rights-of-way, 
provides that : 

‘‘Unless otherwise special y notified at the time of sale, all Crown lands 
sold shall be subject to such public rights-of-way as may at any time after 
such sale be specified by the Chief Commissioner of Lands and Surveyor 
General, and to such private rights-of-way, and of leading or using water for 


animals, and for mining and cesar J purposes, as may at the time of such 
sale be existing.”’ 


Section 24, with respect to the possible use of water courses, or such other 
natural objects as boundaries, provides that : 


‘‘Where the land sought to be acquired is in whole or in part bounded 
’ by mountains, rocks, lakes, swamps, or the margin of a river, or by other 
natural boundaries, then such natural boundaries may be adopted as the 
boundaries of the land sought to be acquired, and in such case it shall be 
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sufficient for the claimant to show to the satisfaction of the Stipendiary 
Magistrate of the district, that the said form conforms as nearly as circum- 
stances permit to the provisions of this Ordinance.”’ 


Regarding the saving of miners’ rights, section 40 provides that : 


“Nothing herein contained shall be construed as giving a right to any 
claimant to exclude free miners from searching for any of the precious minerals, 
or working the same; but in case of any entry being made upon lands held 
as aforesaid, full compensation shall be made, or adequate security therefor 
be given, to the satisfaction of the Stipendiary Magistrate of the district, 
prior to such entry, to the occupant for any loss or damage he may sustain by © 
reason of any such entry ; such compensation to be determined by the Stipen- 
diary Magistrate or Gold Commissioner of the district, with or without a jury 
of not less than five, in the discretion of such Magistrate or Commissioner.” 

And more particularly, under the heading of ‘Water,’ it makes provisions . 


which are so important that sections 44 to 50, inclusive, are here quoted in full. 


section 44, providing for the diversion of water, states that : 


‘“‘Every person lawfully occupying and bona fide cultivating lands may 
divert any unoccupied water from the natural channel of any stream, lake, or 
river adjacent to or passing through such land, for agricultural and other 
purposes, upon obtaining the written authority of the Stipendiary Magistrate 
of the district for the purpose, and recording the same with him, after due 
notice as hereinafter mentioned, specifying the name of the applicant, the 
quantity sought to be diverted, the place of diversion, the object thereof, and 
all such other particulars as such Magistrate may require.”’ 


Section 45 provides for the giving of notice by requiring that : 


‘“Previous to such authority being given, the applicant shall post up in a 
conspicuous place on each person’s land through which it is proposed that the 
water should pass, and on the district court house, notices in writing, stating 
his intentions to enter such land, and through and over the same to take and 
carry such water, specifying all particulars relating thereto, including direction, 
quantity, purpose, and term.” 


Section 46, respecting priority of right, states that : 


‘Priority of right to any such water privilege, in case of dispute, shall 
depend on priority of record.”’ 


Section 47 provides for the carrying of water by requiring that : 


‘The right of entry on and through the lands of others for carrying water 
for any lawful purpose, upon, over, or under the said land, may be claimed 
and taken by any person lawfully occupying and bona fide cultivating as 
aforesaid, and (previous to entry) upon paying or securing payment of com- 
pensation as aforesaid, for the waste or damage so occasioned, to the person 
whose land may be wasted or damaged by such entry or carrying of water.”’ 


Sections 48 and 49 provide for the settlement of disputes. It is stated 
that : 


‘‘In case of dispute, such compensation or any other question connected 
with such water privilege, entry, or carrying, may be ascertained by the Stipen- 
diary Magistrate of the district in a summary manner, at the option of either 
of the contending parties, either with or without a jury of five men, to be 
summoned as in ordinary cases. 


eS ee 
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“Tt shall be lawful for such Magistrate, by an order under his hand, directed 
to the Sheriff or Deputy Sheriff, to summon a jury for such purpose, and in 
the event of non-attendance of any persons so summoned, he shall have power 
to impose a fine not exceeding five pounds.” 


Section 50 provides for the exercise of water privileges by stating that : 


‘““Water privileges for mining or other purposes, not otherwise lawfully 
appropriated, may be claimed, and the said water may be taken upon, under, 
or over any land so pre-empted or purchased as aforesaid, by obtaining a 
grant or license from the Stipendiary Magistrate of the district, and previous 
to taking the same, paying reasonable compensation for waste or damage 
to the person whose land may be wasted or damaged by such water privilege 
or carriage of water.”’ 


es A private act, The Williams Creek Flume Ordinance, 1866, 

Piiams creek | was passed March 16, 1866. It granted certain exclusive rights 

relating to water, right-of-way, and land, and, although it has 

had an important bearing on certain cases in the law courts, yet it is not neces- 
sary, here, to do more than direct attention to it. 


As a result of the division into two colonies, with separate 
ee e governments, 12,000 or 13,000 white inhabitants were taxed 
nearly $95.00 per capita per annum. Loans for British Col- 
umbia were only negotiable at excessive rates of interest. The Imperial 
Government, therefore, decided to unite them. By the British Columbia Act, 
November 19, 1866, the Crown colonies of Vancouver Island and British 
Columbia were united. The Union Act provided that existing ordinances were 
to remain in force until otherwise determined by law, with certain specified 
exceptions respecting customs revenues and appointments. 


fue The Gold Mining Ordinance, 1867, being Proclamation No. 34, 
Betenee 1807 passed April 2, 1867, need not, here, be specially reviewed, 
because, respecting water, its provisions correspond in text to 

the Gold Mining Ordinance of 1865 above referred to. 


In the Land Ordinance, 1870, June 1, various Acts relating to 
Land Ordinance, 


1870 the disposal and regulation of Crown land in British Columbia 


were amended and consolidated. The following ordinances 
and proclamations, relating to the disposal and regulation of Crown lands, 
were repealed : Act dated February 14, 1859; Act dated January 4, 1860 ; 
Act dated January 20, 1860; Pre-emption Amendment~ Act, 1861; the 
Country Land Act, 1861; Pre-emption Purchase Act, 1861; Pre-emption 
Consolidation Act, 1861 ; Mining District Act, 1863 ; Land Ordinance, 1865 ; 
Pre-emption Ordinance, 1866 ; Pre-emption Payment Ordinance, 1869 ; and 
the Vancouver Island Land Proclamation, 1862. But such repeal was not to 
prejudice or affect any rights acquired, or payments due, or forfeitures or 
penalties incurred prior to the passing of this ordinance in respect of any land 
in the colony. 
In the Land Ordinance of 1870, sections XXX to XXXVII, inclusive, 
relate particularly to water. Sections XXX to XXXV, inclusive, are prac- 
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tically identical with, and correspond in numeral sequence to, sections 44 
to 50 of the Land Ordinance, 1865, and which have been above quoted. 


Section XXXVI, of the Ordinance of 1870, in effect declares recorded 
water privileges to be AO ao to land acquired by pre-emption right. 
The section states : 


‘‘All assignments, transfers, or conveyances of any pre-emption right, 
heretofore or hereafter acquired, shall be construed to have conveyed and 
transferred, and to convey and transfer, any and all recorded water privileges 
in any manner attached to or used in the working of the land pre-empt:d.” 


Section XXXVII empowers the Commissioner to forfeit water rights if 
the owner of such is wilfully taking and wasting an unreasonable quantity of 
water. 


Revised Laws, In the Revised Laws of British Columbia, 1871, No. 90,* 
British Columbia, sections 106 to 132, inclusive, practically consolidate the 
ie law of water, relating to ‘mining’; and No. 144,f sections 30 


to 37 are a corresponding consolidation for the law of water relating to 
‘land.’ 


Land Ordinance April 11, 1872, the Land Ordinance of 1870 was amended by 
Amendment Act the Land Ordinance Amendment Act, 1872. The provisions 
ee of the Amending Act are important. The doctrine of bene- 
ficial use is enlarged upon and is clearly set forth in sections 2, 3 and 4. 


Section 2 provides for the obtaining of written authority to divert water 
for necessary uses. It requires that : 


‘“‘Every person lawfully entitled to hold a pre-emption under the said 
ordinance, and lawfully occupying and bona fide cultivating lands, may divert 
so much and no more, of any unrecorded and unappropriated water from the 
natural channel of any-stream, lake, or river adjacent to or passing through 
such land, for agricultural or other purposes, as may be reasonably necessary 
for such purposes, upon obtaining the written authority of the Commissioner 
of the district to that effect, and a record of the same shall be made with him, 
after due notice as in the said ordinance mentioned, specifying the name of 
the applicant, the quantity sought to be diverted, the place of diversion, the 
object thereof, and all such other particulars as such Commissioner may 
require ; for every such record the Commissioner shall charge a fee of two 
dollars ; and no person shall have any exclusive right to the use of such water, 
whether the same flow naturally through or over his land, except such record 
shall have been made.”’ 


No exclusive rights may be acquired except as provided by section 3, 
which states : 


‘“The owner of any water privilege or right acquired by record, shall have 
no exclusive right to the water privilege so recorded, until he shall have con- 
structed a ditch for conveying the water to the place where it is intended to be 
used. And in case any such ditch shall not be of sufficient capacity to carry 
the quantity of water recorded by the owner of such ditch, then the exclusive 
right of such owner shall be limited to the quantity which such ditch may be 


* No. 90, 1871, is essentially the Gold Mining Ordinance, 1867. 
Tt No. 144, 1871, is essentially the Land Ordinance, 1870. 
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capable of carrying, notwithstanding such record, until such ditch shall be 


enlarged so as to be capable of carrying the quantity of water recorded by, 


such person.”’ 


Wilful waste of any quantity of water is declared to be a misdemeanor. 
‘Thus, section 4 states that : 


‘““Any owner of any ditch or water privilege who shall wilfully waste any 
quantity of water, by diverting any more of it from its natural course, through 
any ditch or otherwise, than the quantity actually required by him for irrigation 
or any other purpose, shall be deemed guilty of a misdemeanor, and shall be 
punished by a fine not exceeding one hundred dollars for each such offence, 
to be recovered before a Justice of the Peace, Stipendiary Magistrate, or Com- 
Missioner, in a summary manner, and in default of payment by distress ; and 
no owner of any first record to any ditch or water right shall have any right 
to interfere with or prevent the construction of any dams, breakwaters, or other 
improvements made or hereafter to be made for the purpose of saving or 
economising the water of any creek, lake, or water-course of any kind ; provided 
that the construction or use of such dam or breakwater does not nor will divert 
such water from its proper channel, at the point or place where such owner 
takes the water used by him into his ditch or channel. Provided also that the 
construction and use of such dam or breakwater shall not injure the source 
from which such water is taken, or the property of any party or parties, by 
backing water, flooding, or otherwise. Provided also that all disputes arising 
upon any matter or thing in this clause contained, shall be decided in a summary 
manner before any Justice of the Peace, Stipendiary Magistrate, or Com- 
missioner, who shall have full power to make such decision as shall seem to 
him to be just and equitable.”’ 


Land Ordinance Lhe Land Ordinance of 1870 was further amended February 
Amendment Act, 21, 1873. In section 7, the amending Act refers to the 
ibe posting of notice respecting water record, and, in section 19, 
to dyking, draining and irrigation. 


Regarding the posting of notice, section XXXI, of the Act of 1870, was 
repealed, and in lieu thereof, section 7 of the amending Act of 1873 states 
that : 

‘Previous to such authority being given, the applicant shall post up ina 
conspicuous place on each person’s land to be affected by the proposed diversion 
of any stream, lake, or river, and on the district cOurt house, notices in writing 
stating his intention to enter such land and through and over the same to take 
and convey and divert such water (as the case may be), specifying all particulars 
relating thereto, including direction, quantity, purpose, and term.”’ . 


Section 19, relating to the sale of vacant Crown land, states that : 


“Tt shall be lawful for the Lieutenant-Governor in Council to sell any 
vacant lands of the Crown, or make free grants thereof, to any person or 
company, for the purpose of dyking, draining, or irrigating the same, subject 
to such regulations as the Lieutenant-Governor in Council shall see fit.”’ 
Drainage, Dyking February 21, 1873, the Drainage, Dyking and Irrigation Act, 
and Irrigation 1873, was passed to provide for the dyking and draining of 
ONES marsh, swamp or meadow lands. Provision was made by 
which proprietors of such lands might appoint commissioners, who, under the 
Act, were empowered to carry on work for reclaiming such lands. Provision 
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was also made for assessing the owners, or occupiers, of such lands for any 
expenses incurred by the commissioners for i weirs, drains, ditches, 
flumes, flood-gates or breakwaters. 

While this Act is not directly associated with the present Water Act, and 

hence not strictly within the purview of this historical survey, nevertheless, on 
account of the character of the Act itself, it is expedient just to direct attention 
Loy rr: 
The Public Works Act, 1872, April 11, subject to certain re- 
strictions, provides that the Lieutenant-Governor in Council 
may acquire and take possession ‘“‘of any land, or real estate, 
streams, waters, water-courses ... in his judgment necessary for the use, 
construction, or maintenance of any public work or building, or for the en- 
largement or improvement of any public work, or for obtaining better access 
thereto.’’ (See sections 1, 2, 3, 4, and 6.) 

By the Public Works Extension Act, 1873, chap. 9, February 21, the Chief 
Commissioner of Lands and Works is declared to have control over provincial 
waters not under the control of the Dominion Government. Subject to com- 
pensation (see section 19), or arbitration (see section 20), the Chief Commis- 
sioner may acquire, if neccessary by expropriation, possession of streams, 
waters, or water-courses. Section 6 of the Act states that : 


‘‘ All land, streams, water-courses, and property, real or personal, heretofore 
or hereafter acquired for the use of public works ; all locks, dams, hydraulic 
and other works for improving the navigation of any water; all hydraulic 
powers created by the construction of any public works ; all roads and bridges ; 
all public buildings ; all drains, drainage and irrigation works, and all property 
heretofore or hereafter acquired, constructed, repaired, maintained or improved 
at the expense of the Province, and not under the control of the Dominion 
Government, shall be and remain vested in Her Majesty and under the control 
of the Chief Commissioner of Lands and Works.” 


March 2, 1874, by chap. 2, the Land Act, 1874, the land 
laws were amended and consolidated; The Land Ordinance, 
1870, and all Proclamations, Statutes, Ordinances, and Acts, 
thereby repealed; the Land Ordinance Amendment Act, 1872; and the Land 
Ordinance Amendment Act, 1873; were repealed. 


Public Works 
Act, 1872 


Land aa 1874, 
Chap. 2 


Section 48, relating to who may divert waters, provides that : 


““Every person lawfully entitled to hold land under this Act, or under 
any former Act, Ordinance, or Proclamation, and lawfully occupying and 
bona fide cultivating lands, may divert so much and no more of any unrecorded 
and unappropriated water from the natural channel of any stream, lake, or 
river adjacent to or passing through such land, for agricultural or other 
purposes, as may be reasonably necessary for such purposes, upon obtain- 
ing the written authority of the Commissioner of the district to that effect, 
and a record of the same shall be made with him, after due notice, as. 
herein mentioned, specifying the name of the applicant, the quantity sought 
to be diverted, the place of diversion, the object thereof, and all such other 
particulars as such Commissioner may require ; for every such record the 
Commissioner shall charge a fee of two dollars ; and no such person shall have 
any exclusive right to the use of such water, whether the same flow naturally 
through or over his land, except such record shall have been made.”’ 
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Section 49, respecting the giving of notice, provides that : 


‘‘One month previous to such authority being given, the applicant shall 
post up in a conspicuous place, on each person’s land to be affected by the 
‘proposed diversion of any stream, lake, or river, and on the District Court 
House, notices in writing, stating his intention to take, and convey, and divert 
such water (as the case may be), specifying all particulars relating thereto, 
including direction, quantity, purpose, and term.’ 


Section 50, relating to the acquirement of exclusive privilege, requires that : 


‘“The owner of any water privilege or right acquired by record, shall 
have no exclusive right to the water privilege so recorded, until he shall have 
constructed a ditch for conveying the water to the place where it is intended 
to be used. And in case any such ditch shall not be of sufficient capacity to 
earry the quantity of water recorded by the owner of su h ditch, then the 
exclusive right of such owner shall be limited to the quantity which such ditch 
may be capable of carrying, notwithstanding such record, until such ditch shall 
be enlarged so as to be capable of carrying the quantity of water recorded by 
such person.”’ 


Section 51 is the same as section 46 of the Land Ordinance, 1865 ; section 
52 the same as section 47 ; section 53 corresponds closely to section 48; as 
also does section 54 to section 50. 


Section 55 provides against wilful waste or uneconomical use of water, 
and encourages conservation. The section stipulates that : 


‘“Any owner of any ditch or water privilege who shall wilfully waste any 
quantit 7 of water heretofore or hereafter acquired by record or otherwise, by 
diverting any more of it from its natural course, through any ditch or otherwise, 
than the quantity actually required by him for irrigation or any other purpose, 
shall be punished by a fine not exceeding one hundred dollars for each such 
offence, to be recovered before a Justice of the Peace, Stipendiary Magistrate, 
or Commissioner, in a summary manner, and in default of payment by distress, 
or by imprisonment for any period not exceeding six months ; and no owner 
of any first record to any ditch or water right shall have any right to interfere 
with or prevent the construction of any dams, breakwaters, or other improve- 
ments made or hereafter to be made for the purpose of saving or economizing 
the water of any creek, lake, or water-course of any kind: Providing, that the 
construction or use of such dam or breakwater does not nor will divert such 
-water from its proper channel, at the point or place where such owner takes 
the water used by him into his ditch or channel: Provided, also, that the 
construction and use of such dam or breakwater shall not injure the source 
from which such water is taken, or the property of any party or parties, by 
backing water, flooding, or otherwise: Provided, also, that all disputes arising 
upon any matter or thing in this clause contained, shall be decided in a summary 
manner before any Justice of the Peace, Stipendiary Magistrate, or Com- 
missioner, who shall have full power to make such decision as shall seem to 
him just and equitable.” 


Section 74 provides for the sale of Crown lands, as follows : 


“It shall be lawful for the Lieutenant-Governor in Council to sell any 
vacant lands of the Crown, or make free grants thereof, to any person or 
company, for the purpose of dyking, draining, or irrigating the same, subject 
- to such regulations as the Lieutenant-Governor in Council shall see fit.’ 
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And section 81 preserves the rights of miners by stating that 


‘Nothing in this Act contained shall be construed so as to interfere pre- 
judicially with the rights granted to free miners under the Gold Mining 
Ordinance, 1867, or any subsequent Acts or Ordinances relating to gold 
mining. 

It will be observed, as certain sections of some of these acts are quoted, 
that some sections are quite similar to corresponding sections in acts previously 
referred to. It is necessary, however, thus to quote and requote in order that 
the introduction of new phrases may be seen, and the force of such be clearly 
understood, because it was by just such deletions, modifications, and additions 
that the present ‘Water Act’ of British Columbia was evolved. 


April 22, 1875, the laws affecting Crown lands in British 
Woe pet Columbia were further amended and consolidated. ‘The fol- 

lowing were repealed: the Land Ordinance, 1870, and all Pro- 
clamations, Statutes, Ordinances and Acts thereby repealed; the Land 
Ordinance Amendment Act, 1873, and the Land Act, 1874. But such 
repeal did not, in respect of any of the land in the Province, prejudice or affect 
any rights acquired, or payments due, or penalties incurred, prior to the 
passing of this Act of 1875. 
Line Fences and May 19, 1876, the British Columbia Line Fences and Water 
heuer Courses Act, 1876, was passed. This measure has little, if any, 
Chap. 14 relationship to the present Water Act, but, on account of its 
title, it is advisable just to state, that it provided the means by which interested 
parties might open a ditch, or water course, for the purpose of letting off surplus 
water from swamps or low-lying lands, in order to allow the owners or occupiers 
to cultivate or improve same. Ditches which were opened by owners of ad- 
joining lands frequently partook, so to speak, of the character of a boundary 
fence. In consequence of this fact, the Act, here referred to, may be con- 
sidered more in its aspect of relating to boundary fences than to water courses, 
as the latter term is understood in its relationship to the present Water Act. 


Be aic4 In the Consolidated Statutes of British Columbia, 1877, chap. 
Statutes, 1877 98, respecting water, corresponds to Land Act, 1875, and has 

for short title Land Act, 1875; and chap. 123 of 1877 corresponds 
to the Gold Mining Ordinance, 1867, and has for short title Gold Mining 
Ordinance, 1867. 


Land Amendment 4Ptil 21, 1882, the Land Amendment Act, 1882, which was to 

eae a be read and construed with the Land Act, 1875, and the Land 
ib Amendment Act, 1879, provided in section 3 for the disposa 

of surplus water by requiring that: | 


“The proprietors or occupiers of any lands subject to irrigation may, 
with the consent in writing of the Commissioner, by means of flumes, ditches, 
or drains through the adjacent lands, run their surplus and waste water into 
any creek, gulch or channel. The Commissioner herein referred to shall 
mean the Chief Commissioner of Lands and Works or Assistant Commissioner: 
Provided further, that when such power s exercised by either of the above 
officers any Commissioners acting under the Drainage, Dyking and Irrigation 
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Acts for the time being in force, shall not be at liberty to interfere with the 
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power so exercised. The provisions of this clause shall be subject to the 
provisions of the law for the time being in force respecting compensation for 
entry upon occupied lands for carrying water through or over them.”’ 


Section 4 defines the unit by which water in the province shall be measured, 


as follows : 

‘In measuring water in any ditch or sluice, the following rules shall be 
observed :—The water taken into a ditch or sluice shall be measured at the 
ditch or sluice head. No water shall be taken into a ditch or sluice except in 
a trough placed horizontally at the place at which the water enters it. One 
inch of water shall mean half the quantity that will pass through an orifice 
two inches high by one inch wide, with a constant head of seven inches above 
the upper side of the orifice.”’ 


The Land Act, 1884, well consolidates water legislation as con- 
Land Act, 1884, +,ined in previous land laws. It is unnecessary to re-revie 
Chap. 16 p hyd seek 4 af 
them, as it will suffice to record that in the Land Act, 1884, 
chap. 16, under the heading ‘Water,’ consisting of sections 43 to 52, section 43 
corresponds to section 2 of the Land Ordinance Amendment Act, 1872, No. 31; 
section 44 corresponds to section 45 of the Land Ordinance, 1865; section 45 
to section 3 of Land Ordinance Amendment Act, 1872; sections 46, 47, 48 
and 49, respectively, to sections 46, 47, 48 and 50 of Land Ordinance, 1865; 
section 50 to section 4 of Land Ordinance Amendment Act, 1872; sections 51 
and 52 to sections 3 and 4 of the Land Amendment Act, 1882. 
In the foregoing text of this survey will be found all the sections to which 
references have just been made for the Land Act of 1884. 
Respecting the Mineral Act of 1882, chap. 8, and the Mineral Act of 1884, 
chap. 10, it will not be necessary to discuss these measures. So far as water 


1s concerned, the Act of 1884 is practically identical with the Act of 1882 ; 


and the Act of 1882 closely corresponds in text to the Gold Mining Ordinance 
of 1867, which, respecting water, corresponds to the Gold Mining Ordinance 
of 1865 (Proclamation No. 14). This has already been discussed at some 
length. 

This portion of the survey is more concerned in following the course of 
water legislation as it developed through the various Land Acts, because, in 
connection with the Land Acts are found set forth those changes in legislation 
which were projected into the present Water Act ; whereas the provisions of 
the Mining Acts experienced less change from the early Proclamation of 1865, 


and, moreover, the provisions of the Mining Acts subsequently were incorpo- 


rated, practically as a whole, into the Water Clauses Consolidation Act, 1897, 


STENT Pe hee te 
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April 6, 1886, an Act to amend the Land Act, 1884, was passed. 


aa he! It deals with matters relating to the conveyance of water 


rights and privileges ; with court decisions ; with water rights 


imperfectly recorded ; and with rules for the measurement of water. These 


amendments are important, as water ts declared to be appurtenant to the land, 


and all conveyances of lands are to carry with them the recorded water rights. 


Thus, section 1 declares that : 
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‘‘All assignments, transfers, or conveyances of any pre-emption right, 
where the same are or were permitted by law, and all conveyances of land in 
fee, whether such assignments, transfers or conveyances were or shall be made 
before or after the passing of this Act, shall be construed to have conveyed and 
transferred, and to convey and transfer, any and all recorded water privileges 
in any manner attached to or used in the working of the land pre-empted or 
conveyed ; and any person entitled by devise or descent to any pre-emption 
right or land to which any recorded water privilege was attached or enjoyed 
by the person or persons last possessed or seized, shall also be entitled tosuch 
water privileges in connection with the land.” 


Section 2 states that : 


‘‘Section 29 of the Land Act, 1884, is hereby amended by adding at the 
end of the section the following words :— 

“‘Any person dissatisfied with the decision of a Judge of the Supreme 
Court may appeal to the full court at Victoria, provided that notice of the 
appeal be given to the opposite party within thirty days from such decision, 
and provided, also, that the appellant give, within such period such security 
for costs as the Judge whose decision is appealed from may approve, and such 
appeal shall be dealt with as near as may be as in the case of an ordinary appeal 
to the full court from the decision of an action in the Supreme Court.’”’ 


Respecting the making valid of water rights imperfectly, but bona fide, 
recorded, section 3 declares that : 


‘‘And whereas, many records of water rights and privileges have in past 
times been honestly, but imperfectly made, and it is desirable that such records 
should have legal recognition: Therefore, it is declared and enacted that in all 
cases where the validity of any water record heretofore made may be called in 
question, and the Court or Judge before whom the case is pending shall be of 
opinion that such record was bona fide made, the same shall be held to be good 
and valid so far as the making and entry thereof is concerned, and effect shall 
be given thereto according to the intent thereof.”’ 


Relating to the measurement of water, section 4 requires that : 

‘““In measuring water in any ditch or sluice, the following rules shall be 
observed :—The water taken into a ditch or sluice shall be measured at the ditch 
or sluice head. No water shall be taken into a ditch or sluice except in a trough 
placed horizontally at the place at which the water enters it, and which trough 
shall be extended two feet beyond the orifice for the discharge of the water. 
One inch of water shall mean the quantity that will pass through an orifice 
two inches high by half an inch wide, with a constant head of seven inches 
above the upper side of the orifice, and every additional inch of water shall 
mean so much as will pass through the said orifice extended horizontally half 
an inch.” 


Section 5, respecting pending litigation, states that : 

‘Nothing in this Act contained shall affect any pending litigation, nor the 
force or operation of any judgments heretofore rendered, but otherwise this 
Act shall be construed with and as part of the Land Act, 1884, but not so as to 
validate any record for any purpose not authorized by law.” 

Water Viewers Provision had been made under the Land Act, 1884, for the 
Act, 1886, establishment of districts to be known as ‘Water Districts.’ 
a April 6, 1886, an Act was passed providing for the election and 
defining of the duties of water ‘viewers.’ In any water district, a water viewer 


a a 


WATER LEGISLATION IN BRITISH COLUMBIA 67 


might be elected under certain conditions specified in the Act, by owners or 
occupiers of land in the district. Each water viewer was empowered to hear, 
determine and adjust all water disputes and declare matters arising within 
his district, upon persons who had recorded water for irrigation purposes. 
The power to adjudicate upon the validity of any records or claims for damages 
was excluded. 

This Act was a move along good lines, but it was not much used, probably 
because of the lack of a necessary collateral governmental agency by which to 
make the operation of its provisions effective. 


Amending Land April 28, 1888, An Act to Amend the Land Act, 1884, was 
Act, 1888, passed. The requirements of this Act (chap. 16), relating to 
ee rf the proceedings by which water might be recorded, and to 
certain powers conferred upon the Commissioner of the district, are set forth 
in section 1, which is as follows : 


‘“The Chief Commissioner of Lands and Works, with the approval of the 
Lieutenant-Governor in Council, may, upon such terms and conditions as to 
compensation to persons affected as the Chief Commissioner may think proper 
to impose, authorize the diversion, for the benefit of all or any of the Indians 
located on any Indian reserve, of so much and no more of any unrecorded 
and unappropriated water from the natural channel of any stream, lake, or 
river, adjacent to or passing through such reserve, for agricultural purposes, 
as may be reasonably necessary for such purposes. 


‘““(2) No water shall be recorded under this section unless and until— 


(a) The provisions of the Land Act, 1884, relating to notice of application 
to divert and record water have been satisfied : 


‘*(b) The Commissioner of the district has served or forwarded by regis- 
tered letter to each person whose land may be affected by the proposed 
diversion a copy of the notice mentioned in section 44 of the Land Act : 


‘‘(¢) The notice required by the provisions of the Land Act, 1884, relating 
to notice of application to divert and record water has been published 
for one month in the British Columbia Gazette, and in a newspaper (if 

. any) published in the district, and if there be no newspaper published 
in the district, then for one month in some newspaper published in the 
rovince : 

‘‘(d) The Commissioner of the district has reported thereon in writing 
to the Chief Commissioner as to the volume of water in the creek, 
stream, or lake from which the water is proposed to be taken the 
damage or benefit likely to accrue from such diversion to the land 
owners or other persons having water rights on such stream, creek, 
or lake from which it is proposed to divert the water; that the 
amount of water asked for is necessary and reasonable, and for such 
other particulars as the Chief Commissioner may from time to time 
require. 

‘“(3) The Chief Commissioner may with the approval of the 
Lieutenant-Governor in Council, alter, vary, or cancel, any record made 
under this section, upon such terms and conditions as he may deem proper. 

‘*(4) No authority for the diversion of water under this section shall 
be granted unless and until the Chief Commissioner has been satisfied 
that the terms and conditions as to notice have been satisfied and com- 
pensation (if ordered) has been paid. 
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‘“(5) All questions connected with the diversion of water under this 
section, compensation for damages, or quantity of water required, shall 
be decided in a summary manner by the Chef Commissioner, and the 
Chief Commissioner may, in writing, direct any Assistant Commissioner 
or Justice of the Peace to take on oath the evidence of any person who 
can give evidence on or whose evidence is material to the decision of the 
matters in question, and such Assistant Commissioner or Justice of the 
Peace shall have full power and authority to take such evidence and to 
summon before him such persons.”’ 

Consolidated The Consolidated Laws of British Columbia for 1888, contain, - 


} Cabin sae in chapter 66, the consolidation of the laws affecting Crown 


Chap. 66 lands. The basis for the consolidation is the Land Act, 1884. 
In the portion of the Act relating to water, sections 39 to 47, inclusive, cor- 
respond to 43 to 51 in chap. 16 of 1884. Sections 48, 49, 50 and 51 correspond, 
respectively, to sections 4, 1, 3 and 5 of chap. 10 of the Acts of 1886 ; section 
52 is derived from chap. 16 of the Act of 1888. The consolidation of the 
Mineral Act, chap. 82, embodies, respecting water, chap. 10 of the Act of 1884. 


cs act April 26, 1890, a comprehensive Act was passed, to regulate 
1 a ie ie the clearing of rivers and streams. This Act, intituled Rivers 
Chap. 43 and Streams Act, 1890, chap. 43, states in section 1 that : 


“Tt shall be lawful for the Lieutenant-Governor in Council, upon receipt 
of a proposal from any person (in this Act referred to as ‘the promoter’) desirous 
of clearing and removing obstructions from any lake, river, creek or stream, 
and for making the same fit for rafting and driving thereon logs, timber, lumber, 
containing the terms and conditions upon which he is willing to undertake the 
same, to accept such proposal provisionally, but subject to any such modifica- 
tions and alterations of the terms thereof as the Lieutenant-Governor in 
Council shall think fit.” : 

The promoter of the proposed undertaking is given ample powers to en- 
able him to undertake such works, subject to the making of surveys; the 
providing for compensation to owners for damages ; the giving of security ; 
the fyling of plans, book of reference, etc., with the Chief. Commissioner of 
Lands and Works ; the publication of specified notice; the preservation of the 
privileges of irrigation or milling ; the provision for persons to take advan- 
tage, on the payment of reasonable tolls, of the promoter’s improvements, etc. 


April 20, 1891, the Placer Mining Act, chap. 26, was passed. 
hase aae muted cat provisions which this Act contains, respecting water, con- 

sist for the most part of a combination of provisions derived 
from the Mineral Act and the Land Act. It provides that every free miner 
shall be entitled to the use of so much of the water actually flowing through 
or past his placer claim, and not already lawfully appropriated, as shall, in the 
opinion of the Gold Commissioner, be necessary for the due working thereof. 
Provision is made by which a free miner may obtain a grant to a water right 
in any unappropriated water for any placer mining purpose upon certain 
specific conditions. The free miner must properly post a notice in writing ; 
a record of the grant must be made with the Mining Recorder ; the rights of 
other free miners are very fully protected ; the water must actually be used 
beneficially and not wasted; wilful waste may entail forfeiture of grant ; 
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- proper and substantial ditch construction is demanded ; and wide discretionary 
powers are vested in the Gold Commissioner. 


In cases of dispute respecting prioritv sections 62 and 63 provide that : 

“On any dispute between applicants for a grant prior to such grant being 
made, priority of notice shall constitute priority of right, if any.’ 

And 

““A grant duly recorded shall speak from the date of the grant, and not 
from the date of the record.” 

The Act provides that, although a grant of a water right made in respect 
of any placer claim, or placer mine held as real estate, shall be deemed appur- 
tenant to such claim or mine, nevertheless, whenever such claim or mine is 
worked out, abandoned or forfeited, or whenever the occasion for the use of 
the water upon the claim or mine shall have permanently ceased, the grant 
shall be at an end and determined. 


The Placer Mining Act, 1891, was repealed by the Water Act, 1897, but 
in the last named Act will be found the essence of the provisions which we have 
just referred to, as applicable to free miners. 


Water Privileges An Act to confirm to the Crown, all unrecorded and unappro- 
Act, 1892, priated water, and water-power in the province, and cited as 
BAAD. 47 the Water Privileges Act, 1892, was passed April 23, 1892. 


The preamble of the Act recites that : 


‘‘Whereas, by sections 39 to 52, inclusive, of the Land Act, provision is 
made for the diversion and use of water from natural water-courses, and the 
acquisition of a right to the use of water and the conditions of such diversion 
and acquisition are prescribed : 


‘‘And whereas it is expedient to define and regulate the powers of com- 
panies incorporated under special Act or otherwise for the constructing and 
maintaining water works and electrical works, and having the power to divert, 
appropriate, and use streams of water for motive purposes ; and to place certain 
restrictions upon the acquisition of water privileges : 


‘Therefore, Her Majesty, by and with the advice and consent of the Legis- 
lative Assembly of the Province of British Columbia, enacts as follows : 


The Act explicitly declares that certain water rights are aie in the 
Crown in the right of the Province. Thus, section 2 states that : 


‘The right to the use of all water at any time in any river, water-course, 
lake, or stream not being a navigable river or otherwise under the exclusive 
jurisdiction of the Parliament of Canada, is hereby declared to be vested in 
the Crown in the right of the Province, and, save in the exercise of any legal 
right existing at the time of such diversion or appropriation, no person shall 
divert or appropriate any water from any river, water-course, lake, or stream, 
excepting under the provisions of this Act, or of some other Act already or 
hereafter to be passed, or except in the exercise of the general right of all persons 
to use water for domestic and stock supply from any river, water-course, lake, 
or stream vested in the Crown, and to which there is access by a public road 
or reserve.” 


With respect to the obtaining of the exclusive right to the use of any 
water, the Act provides that such right shall not be acquired, or conferred, 
except by parliamentary enactment. Section 3 states : 
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‘“‘After the passing of this Act, no right to the permanent diversion or to 
the exclusive use of the water in any river, water-course, lake, or stream shall be 
acquired by any riparian owner, or by any other person, by length of use or 
otherwise than as the same may be acquired or conferred under the provisions 
of this Act, or of some existing or future Act of Parliament.”’ 

With respect to the powers and privileges that may be enjoyed by any 
Company, the Act, under section 4, states that : 


“‘The powers mentioned in this section may also equally be granted to 
any person desiring to use or improve any water privilege of which he holds 
the record or to which he is entitled under any special Act of the Province.” 

Provision is also made for the publication of notice of application for 
water in the British Columbia Gazette. 

The remaining portion deals more particularly with the rules and pro- 
cedure of the Courts in connection with questions arising under the Act. 


In 1897, an important measure, chapter 115, was re-enacted, 
rane weal declaring that the Civil Laws of England, as the same existed 

on the nineteenth day of November, 1858, and in so far as 
the same were not, from local circumstances, inapplicable, should be enforced 
in all parts of British Columbia : provided, however, that the said laws should 
be held to be modified and altered by all legislation that still had the force 
of law of the Province of British Columbia, or of any former colony comprised 
within the geographic limits thereof.* | 


Water Clauses Lhe Water Clauses Consolidation Act, 1897, is a highly com- 
Consolidation mendable conservation enactment, and marks the greatest 
Hate advance up to that time made in the water laws of the Province. 
The Act may be more fully described as one to confirm to the Crown all un- 
recorded and unappropriated water and water-power in the Province, and to 
consolidate and amend the laws relating to the acquiring of water rights and 
privileges for ordinary domestic, mining and agricultural purposes, and for 
making adequate provision for municipal water supply, and for the application 
of water-power to industrial and mechanical purposes. The Act also provides 
for the procedure by which the exercise of the provisions and powers set forth 
in the Act may be secured. 


*Under English Law the riparian owner has the right to the undiminished flow ofastream. Sec- 
tion 4of the Water Act, 1914, relates to riparian rights. Since 1892, with practically no change, it has 
been preserved in the water legislation of the Province. The Water Act, 1914, section 6, provides 
for the clearing up of the situation in British Columbia with respect to riparian rights. It definitely 
states that, after June 1, 1916, riparian ownership, per se, confers no right to the use of water. 


The question respecting whether a riparian owner under existing legislation in British Col- 
umbia, has any rights superior to, or over-riding, the rights granted by a provincial water record, 
was raised in the case of David Cook vs. City of Vancouver. Cook, a riparian owner, under a 
Crown land grant made 9th December, 1892, subsequent to the coming into force of Water 
Privileges Act, 1892, contended that he was being deprived of his riparian rights by the diversion 
of water by the City of Vancouver under a water record granted December 12th, 1905, by virtue 
of the Water Act of 1897. The Judgment of March 6, 1912, of the Supreme Court of British 
Columbia, and affirmed by the Court of Appeal of that Province, was that these riparian rights 
could not be upheld. (Consult British Columbia Reports, Vol. XVII, pp. 477 et seg.) The Judicial 
Committee of the Privy Council, on June 23, 1914, confirmed the decisions of the lower Courts. 
(See Law Reporis, Judicial Committee of the Privy Council, 1914, pp. 1077, et seg.) The defendant’s 
rights were of record, those of the riparian owner were not. Thus, since April 23, 1892, the riparian. 
owner in British Columbia, has, in the opinion of the Court, not possessed the rights which 
riparian owners commonly enjoy under the law of England. 


‘ 
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The preamble of the Act is an admirable recital of its general scope. It 
states that : 


_ “Whereas, by the Water Privileges Act, 1892, all water and water-power. 
in the Province, not under the exclusive jurisdiction of the Parliament of 
Canada, remaining unrecorded and unappropriated on the 23rd day of April, 
1892, were declared to be vested in the Crown in right of the Province, and 
it was by the said Act enacted that no right to the permanent diversion or 
exclusive use of any water or water-power so vested in the Crown should after 
the said date be acquired or conferred save under privilege or power in that 
behalf granted or conferred by Act of the Legislative Assembly theretofore 
passed, or thereafter to be passed : 


“And whereas the Land Act, the Placer Mining Act, 1891, and the Mineral 
Act, 1896, contain provisions authorizing the diversion and use of water from 
natural water-courses and the acquisition of rights to the use of water upon the 
conditions as to such acquisition and diversion in the said Acts contained : 


‘‘And whereas it is necessary and expedient at the present session, to 
provide for the due conservation of all water and water-power so vested in the 
Crown as aforesaid, and to provide means whereby such water and water-power 
may be made available to the fullest possible extent in aid of the industrial 
development, and of the agricultural and mineral resources of the Province : 

‘‘And whereas for the furtherance of the purposes aforesaid, it is expedient 
to enact an exclusive and comprehensive law governing the granting of water- 
rights and privileges, and to provide and regulate the mode of acquisition and 
enjoyment of such privileges, and the royalties payable to the Crown in respect 
thereof : 


‘““Therefore, Her Majesty, by and with the advice and consent of the 
Legislative Assembly of the Province of British Columbia, enacts as follows. .”’ 


Clauses relating to water and of force in prior Acts, viz.,in the Mineral 
Act, 1896, chapter 34 ; the Placer Mining Act, 1891, chapter 26 ; The Placer 
Mining Amendment Act, 1894, chapter 33; the Land Act, 1888, chapter 66; the 
Land Act Amendment Act, 1891, chapter 15; the Water Viewers Act, 1888, 
chapter 117 ; and the Water Privileges Act, 1882, chapter 47, were repealed. 

The Act, as printed in the Consolidated Statutes of 1897, consists of 154 
sections. While it is impossible to review this important act in detail, atten- 
tion must be directed to some of the new and important features which have 
been transmitted to the present Act. It provides that : 

‘“‘Unrecorded water shall mean all water which, for the time being, is not 
held under and used in accordance with a record under this Act, or under 
the Acts repealed hereby, or under special grant by Public or Private Act, 


and shall include all water for the time being unappropriated or unoccupied, 
or not used for a beneficial purpose.”’ 


The rights of the Crown to all unrecorded water are most definitely 
affirmed, as may be seen from sections 4, 5, and 6, which state that : 


‘A. The right to the use of the unrecorded water at any time in any river, 
lake, or stream, is hereby declared to be vested in the Crown in the right of the 
Province, and, save in the exercise of any legal right existing at the time of 
such diversion or appropriation, no person shall divert or appropriate any 
water from any river, water-course, lake, or stream, excepting under the 
provisions of this Act, or of some other Act already or hereafter to be passed, 
or except in the exercise of the general right of all persons to use water for 
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domestic and stock supply from any river, lake, or stream vested in the Crown, 
and to which there is access by a public road or reserve. 

“5. No right to the permanent diversion or to the exclusive use of the 
water in any river, lake or stream shall be acquired by any riparian owner, 
or by any other person, by length of use or otherwise, than as the same may be 
acquired or conferred under the provisions of this Act, or of some existing or 
future Act. 

‘6. The Lieutenant-Governor in Council may from time to time impose 
and reserve to the Crown, in right of the Province, such rents, royalties, tolls 
and charges in respect of the waters, or of the lands of the Crown and of the 
powers, rights and privileges, which may be acquired in pursuance of this Act, 
as by the Lieutenant-Governor in Council shall be deemed to be just and proper, 
and may likewise make and pass such regulations and rules as may be deemed 
necessary and advisable for the collection and enforcement of such rents, 
royalties, tolls and charges, or any of them : 

‘‘(a) Provided, that where by Order-in-Council such rents, royalties, 
tolls and charges are fixed in respect of any power, right or privilege, the same 
shall be permanent for the space of three years next succeeding the passing of 
such Order-in-Council fixing the same, and thereafter shall be subject to 
triennial adjustment, increase or decrease.”’ 


All considerations respecting the actual and beneficial use of water are 
again safeguarded. For example, section 7 states that : 


‘‘Every right, power, and privilege conferred by and acquired under this 
Act shall be subject to and conditional upon the reasonable use for the purposes 
for which such right, power, or privilege is conferred and acquired.” 


Every owner of land, irrespective of whether he be a riparian owner or 
otherwise, is given the right to secure a record and divert water for various 
purposes specified in the Act. Section 8 states : 


‘“Every owner of land may secure the right to divert unrecorded water 
from any stream or lake for agricultural, domestic, or for mechanical or indus- 
trial purposes, and purposes incidental thereto, to an amount reasonably 
necessary therefore, upon obtaining a record thereof in manner hereinafter 
appointed.” 


This extension of right to ‘every owner of land,’ to secure a water record; 
naturally resulted in a large increase of records. The Act had provided that, 
unless construction work were started and diligently prosecuted to completion, 
the Commissioner might cancel the record. Thus, section 23 states : 


“Within sixty days after the record is made, or within such further time 
as the Commissioner, or Gold Commissioner, may in his discretion, upon 
proof to his satisfaction of special circumstances rendering further time 
necessary, by writing duly recorded in the book of.the record of water grants, 
the holder shall commence the excavation and construction of the ditch, flumes, 
and works in or by means of which he intends to divert, convey or utilize 
the water, and shall prosecute the work diligently and uninterruptedly to 
completion: Provided, always, that the Commissioner, or Gold Commissioner, 
may, in his discretion, allow such work to cease for any necessary or reasonable 
time, upon cause being shown. Upon the non-fulfilment of any of the 
conditions of this section, the Commissioner, or Gold Commissioner, may, 
upon notice, cancel the record.”’ 


The Commissioner, as in former acts, might also cancel a record for un- 
reasonable use or wilful waste of water. The Commissioners, however, appear 


e 
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seldom to have exercised this right, so that the records continued to accumu- 
late, no matter how unreasonable may have been the circumstances under 
which some of them were held. 

The Act of 1897 provided for the issuance, by the Lieutenant-Governor 
in Council, of a ‘certificate of approval’ of any proposed undertaking of a power 
company. ‘The certificate was to fix the amount of the capital to be sub- 
scribed. It was to be certified under the hand of the Clerk of the Executive 
Council, and filed in the office of the Registrar of Joint Stock Companies. A 
copy of such certificate was to form part of the memorandum and articles of 
the association of the company. The certificate was to be published in the 
British Columbia Gazette and a copy filed in the office of the Commissioner. 
With respect to the carrying out of works of construction, it is specified in 
section 87, subsection 3, that 


‘Such certificate shall also fix the time within which the portion of the 
capital is to be subscribed in respect of the specified portion of such undertaking 
and works in such certificate dealt with, and the time within which such 
portion is to be commenced, and also the time within which such works shall 
be in operation: Provided that the aggregate of the times fixed for the sube 
scribing of such amount of capital in respect of, and the commencing of, the 
first specified portion of the undertaking and works in such certificate dealt 
with shall not exceed twelve months ; and in respect of the remaining portions 
of the undertaking and works shall not exceed such times as shall be prescribed 
by the Lieutenant-Governor in Council in that behalf.’’ 


And subsection 2 of section 90, respecting the first period of twelve months, 


states : 

‘““The first aggregate period of twelve months hereinbefore provided in 
respect of the first specified portion of the undertaking and works shall not be 
extended under any circumstances, and no period of time fixed by any certificate 
granted to the power company shall be extended upon application made after 
such time has elapsed, except on condition that such extension shall be subject 
to any intervening record acquired, or any record thereafter acquired upon 
an application, notice whereof was given after the expiry of such time and 
before such extension.”’ 

The Act was not without its weaknesses. As was pointed out above, 
the failure to cancel records for adequate cause permitted troublesome docu- 
ments to accumulate. If the proper executive agencies had been created, 
under this Act, so that the details of the new legislation would have been 
satisfactorily enforced, much that subsequently contributed to the com- 
plication of the water situation in British Columbia would have been avoided. 
Unfortunately, it was left for later legislation to create special boards of in- 
vestigation and adjudication to deal radically with both old and new water 
records. Notwithstanding such weaknesses, the Water Act of 1897 was a 
measure of exceptional merit, and marked a great advance in water legislation. 


February 27, 1899, an Act to Amend the Water Clauses Con- 
solidation Act, 1897, chap. 27, was passed, providing for alter- 
ation of the rates chargeable for rents, royalties, tolls and 
other charges in respect of the waters or of the land of the Crown ; and of 
the powers, rights and privileges which may be acquired under said Act, by 


Chapter 77, 
1899 
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the Lieutenant-Governor in Council. A special provision was also made for 
the purpose of declaring the rights of the West Kootenay Light & Power Co., 
Ltd., under part IV of the Water Clauses Consolidation Act, 1897. 


Water Clauses August 31, 1900, an Act to Amend the Water Clauses Con- 
ara solidation Act, 1897, chap. 44, was passed. It provided for 
Chap. 44,1900 the acquisition of water for certain purposes by municipal 
Corporations, and was inserted after part IV of the Water Clauses Consolida- 
tion Act, 1897. 

In general, chapter 44 provides that any municipal corporation may ac- 
quire the right to render water and water-power available for use, application, 
and distribution, by erecting dams, increasing the head of water in any existing 
body of water, or extending the area thereof, diverting the waters of any 
stream, pool, pond, or lake into any other channel or channels, laying or erect- 
ing any line of flume, pipes, or wire, constructing any raceway, reservoir, 
aqueduct, weir, wall, building, or other erection of work which may be ac- 
quired in connection with the improvement, and the use of said water and 
water-power, or by altering, renewing, extending, improving, repairing or 
maintaining any such works, or any parts thereof. 

A Municipality may, subject to the conditions of the Act, also acquire or 
use the water or water-power for producing any form of power, or for producing 
and generating electricity for the purposes of any undertaking for which a 
by-law has been passed as aforesaid. 

The Act requires that the municipality shall file, with the Clerk of the 
Executive Council, a complete statement of all facts and matters necessary 
to fully inform the Lieutenant-Governor in Council respecting the purposes 
and undertaking of the municipality, and all matters and things affected by, 
or relating thereto. The statement shall be accompanied by documents such 
as the special by-laws of the municipality which relate to the project, a certified 
statement from the Commissioner, respecting the existent records covering 
the waters to be used, a statement setting forth the character of the proposed 
works and undertaking, and an estimate of their cost. 

The Act makes provision for the issuance, by the Lieutenant-Governor 
in Council to the municipality, of a ‘certificate’ approving the proposed under- 
taking and permitting the municipality to acquire, hold and exercise all the 
rights, powers, privileges and priorities mentioned and referred to in the certi- 
ficate. 

Wide powers are vested with the Lieutenant-Governor in Council, relating 
to the issuance of further certificates, the modifications of the terms of any 
certificates already issued, and for the imposing upon the municipality of such 
conditions as will protect the interests of persons whose lands or rights are 
affected by the undertaking of the works of the municipality. 


Power Companies !he Water Clauses Consolidation Act, 1897, required that 
Relief Act, 1902, companies desiring to acquire and utilize water records would 
neae: BS have to be incorporated under the provisions of such Act. 
This provision obviously necessitated the re-incorporation of many companies. 
To meet this difficulty, an Act to Enable Power Companies to Exercise the 


‘ 
3 
4 
\ 
i 
; 
7 
y 
q 


ee 
; 


WATER LEGISLATION IN BRITISH COLUMBIA ~ 75 


Powers set out in Part IV of the Water Clauses Consolidation Act, 1897, 
Without Becoming Specially Incorporated (chap. 56) was passed on June 21, 
1902. After reciting that it would be cumbersome to companies, already 
incorporated or licensed, to be compelled to reincorporate and maintain separate 
and distinct organizations, merely for the purpose of acquiring and maintain- 
ing water rights theretofore acquired, it states that : 


‘““Any company heretofore or hereafter duly incorporated or licensed 
to carry on business in the Province of British Columbia, which company by 
its memorandum or Act of incorporation, is authorized to acquire, operate or 
carry on the business of a power company, may, notwithstanding the provisions 
of the Water Clauses Consolidation Act, 1897, relating to the incorporation of 
companies thereunder, acquire, hold, utilize and obtain the benefit of any water 
records lawfully acquired by the company by record, purchase or otherwise 
in the same manner, to the same extent, and with the same benefits and advan- 
tages to all intents and purposes as if the said company had been duly incor- 
porated for any or all of such purposes under the provisions of the Water Clauses 
Consolidation Act 1897, and amending Acts. Provided, always, that any 
such company so incorporated, or licensed, shall in all other respects observe 
and perform the terms and conditions of the Water Clauses Consolidation 
Act, 1897, so far as applicable as fully and effectually as required by said Act. . 


‘‘Before any company may obtain the benefit of the provisions of this 
Act, it shall pay to the Registrar of Joint Stock Companies the fees that must 


-. be paid by a company for special incorporation to exercise the powers set out 


in Part IV of the said Act, and the charges for publishing the certificate men- 
tioned in this and the following section, and must obtain from said Registrar a 
certificate that the company has complied with the provisions of this Act, 
and is in the same position as if it had been specially incorporated as required 
by Part IV of the Water Clauses Consolidation Act, 1897. 

“A copy of the certificate mentioned in the preceding section must be 
inserted in four successive issues of the British Columbia Gazette.”’ 


Chapter 72 of Acts of 1902, assented to June 21, 1902, is unimportant in 
the present survey, as it only refers to the amending of a single phrase relating 
to the acquisition by municipalities of water-works constructed by incorpor- 
ated companies. 


Water-courses May 4, 1903, an Act, chapter 28, intituled the Water-courses 


ies Obstruction Act, 1903, was passed to prevent the obstruction 


Chap. 28 of lakes and water-courses. It exempted any lawful works, 
such as dams, bridges, or the necessary felling of a tree to constitute a bridge 
from one side of a stream to another. Section 2 defines what are deemed to be 
unlawful obstructions. It states that : 7 


“Subject to any jurisdiction of the Dominion of Canada in this behalf, 
and to any Acts passed in the exercise of such jurisdiction, in case a person 
throws, or in case an owner or occupier of a mill suffers or permits to be thrown, 
into any lake, river, stream, rivulet or water-course, slabs, bark, saw-dust, 
waste stuff or other refuse of any saw-mill, or stumps, roots, shrubs, tan-bark, 
driftwood or waste wood, or leached ashes, or in case a person fells, or causes 
to be felled, in or across such lake, river, stream, rivulet or water-course, timber 
or growing or standing trees, and allows the same to remain in or across such 
lake, river, stream, rivulet or water-course, he shall incur a penalty not exceeding 
ten dollars and not less than one dollar for each day during which the contra- 
vention of this Act continues, over and above all damages arising therefrom.” 
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This Act was subsequently repealed incident to its provisions being in- 
corporated in the Water Act. 5 

February 10, 1904, 3 and 4 Ed. 7., Chapter 56, an Act to Amend the Water 

Clauses Consolidation Act, 1897, was passed. This measure is of little im- 
portance in connection with this survey. It relates to the diversion, for mining 
purposes, of certain specified quantities of water, having regard to records that 
may exist with respect to any particular stream. 
Water Clauses Chapter 55, Water Clauses Consolidation Act Amendment 
Consolidation Act a + 1905, assented to April 8, mak ision for the cor- 
AricnitieneAdt , p , makes provision for r 
1905, Chap.55 recting of water records. ‘The applicant for a correction is 
required to give sixty days’ notice in the British Columbia Gazette, and in a 
newspaper circulating in the District, and also ten days’ notice to all record- 
holders and applicants for records for water upon the same stream or lake. 
Provision is also made for a hearing from objectors. The object of this Act 
is set forth in section 2, as follows : 

‘“Water Clauses Consolidation Act, 1897, is hereby amended by adding 
thereto the following section :-— 

‘“Whenever a water record has been issued in the name of the wrong person, 
or contains any clerical error or wrong description of the water granted, or which 
the original applicant sought to have granted, of its point of diversion, place 
of user, or of the direction in which it is to be taken from point of diversion to 
point of user, the Commissioner of the district may, upon the application of the 
holder of such defective record, amend the said record, or may cancel the same 
and may grant a new one in its stead, which corrected record shall date back 
to the date of the one so amended or cancelled, and shall operate as if issued 
at the date of such cancelled record. 


‘“The person intending to apply to have a water record corrected, under 
the provisions of this section, shall give sixty days’ notice of his intention in 
the British Columbia Gazette and in a newspaper circulating in the district 
in which the record was granted, and shall give ten days’ notice to all record- 
holders and applicants for records of water upon the same stream or lake, such 
notice to be personal, or where personal service cannot be made, then in manner 
directed by the Gold Commissioner. 


‘“The Commissioner of the district shall hear all persons who object to the 
correction of the record, and from his decision, either for or against the applicant, 
there shall be an appeal. 

‘Sections 36 to 39, both inclusive, of this Act shall apply to such appeals.”’ 


Chapter 47 of 1906, assented to March 12, 1906, amends section 41 of the 
Water Act, 1897, relating to the expropriation of recorded water by munici- 
palities, by substituting for ‘“‘to the.extent deemed necessary by the munici- 
pality’’ the words “‘to the extent proved by the municipality to the satisfaction 
of the Lieutenant-Governor in Council to be necessary.” 


Water Clauses April 25, 1907, by Chapter 47, Water Clauses Consolidation. 
Weo7, inal hen: Act, 1897, Amendment Act, 1907, provision was made whereby 
Act, 1907, an incorporated company, which had heretofore constructed 
Chapter 47 and put in operation a system of water-works without ob- 
taining the necessary certificate, as provided for by the Water Clauses Con- 


solidation Act, 1897, might receive same. A judge of the Supreme Court was 


WATER LEGISLATION IN’ BRITISH COLUMBIA 77 


empowered, upon its appearing to his satisfaction that the company had 
complied with certain specified provisions of the Act, to grant the company a 
certificate in such form as he may deem proper. Provision was made, also, for 
the holding of hearings, and the judge was empowered, if he deemed it neces- 
sary in the public interest, to insert in the certificate such conditions and re- 
strictions, including restrictions applicable to the maximum rates to be charged 
by the company, according to his discretion. 

Prior to 1909, a commission was appointed to enquire into all matters re- 
lating to the use of waters in the province. This commission subsequently 
published a report which largely prompted the preparation and enactment 
of the Water Act, 1909. 


Water Clauses The Water Clauses Consolidation Act; 1897, was again amended 
Nes hetatiient March 7, 1908, by chapter 56, 1908. This amendment alters 
Act, 1908, the procedure by an applicant for a water record. It specifies 
Chap. 56 in greater detail where notices of application for a record are to 
be exhibited, and also, as in the Act of 1897, sets forth the particulars which 
the notice must contain. Further provisions are made with respect to the 
storage of water, and for the expropriation of lands required for same. 

This amending act, with respect to power companies, provides in section 8, 
that : 

‘“The power company shall, before proceeding with the construction of its 
works, apply to the Lieutenant-Governor in Council for approval and shall 
obtain a certificate of approval of its undertaking, and shall give notice of 
such intention by a notice inserted at the expense of the power company in 
the British Columbia Gazette and in any newspaper published and circulating 
in the district in which the works are to be constructed.” 

The various documents which the power company was required to file 
with the Clerk of the Executive Council, are the same as enumerated in the 
1897 Act. 

Special attention has already been drawn to the great advance 

ays he in water legislation represented in the Water Clauses Con- 

solidation Act of 1897. We come now to the Water Act of 

1909, which constitutes the next great effort to consolidate the experience 
gained in the operation of prior enactments. 

In the administration of the very commendable Act of 1897, a number of 
difficulties were encountered which showed the necessity for modifying por- 
tions of it and for enlarging its scope. The framing of the new Act was en- 
trusted to the Provincial Commissioner of Lands, Hon. F. J. Fulton. He 
personally, with expert assistants, made an investigation of conditions through- 
out British Columbia, as well as in the United States. Mr. Fulton states that 
Mr. Charles Wilson, K.C., draughted the Act and spent considerable time in 
weighing it section by section with various experts.* The Act is divided into 

* Respecting parliamentary discussion of the Water Act of 1909, see the Colonist, Victoria, 
B.C., February 16th, 1909; for debate on second reading, by Mr. Fulton, see issue of February . 
16th, 1909, and re action by Committee of the Whole, see issues of March 2nd to March 12th, 
1909 ; consult, also, Index to the Journals of the Legislature. Also, statement by Mr. Fulton 


before Western Canada Irrigation Association, published in Report of the Proceedings of the Fourth 
Annual Convention, held at Kamloops, B.C., August 3-5, 1910, pp. 25 et seg, Ottawa, 1911. 
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17 parts, each dealing comprehensively with a specific subject. As the Premier 
of British Columbia, when referring to this Act, with its 333 sections, stated, 
“It is not an Act that can be taken up and read and understood at first glance.’’ 
It is, however, essential to our purpose that the bearing of some of the features 
introduced into this new measure be thoroughly appreciated. The preamble 
to the Act well sets forth its general object when it recites that : 

‘““Whereas, all water in the Province, not under the exclusive jurisdiction 
of the Parliament of Canada remaining unrecorded and unappropriated on the 
23rd day of April, 1892, has already been declared by the Legislature of the 
Province of British Columbia to be vested in the Crown in the right of the 
Province ; 

‘‘And, whereas, in the past, records of the right to divert and use water 
have been honestly but imperfectly made, resulting in confusion and litigation ; 

“And, whereas, it is desirable that the rights of existing users under former 
records should be properly declared ; 

‘‘And, whereas, it is desirable and expedient that the law relating to the 
acquisition and use of water for all purposes should be amended and con- 
solidated, and the right to acquire and use water be peas under one uniform 
system. Therefore, His Majesty, etc.’ 

The Act devotes special attention to the interpretation of terms bearing 
special significance, such, for example, as ‘water,’ ‘unrecorded water,’ ‘duty 
of water,’ ‘acre-foot,’ ‘record,’ ‘license,’ etc. The Act states that ‘record’ 
shall mean an entry in some official book kept for that purpose, or any certi- 
ficate of the record of water issued under the provisions of any Act of this 
Province ; and ‘license’ shall mean a license to use water, or take and use 
water. No license could be issued for more than one purpose. The definition 
of ‘unrecorded water’ in section 2, being the Interpretation Section, is 
important. It states: 

‘““‘Unrecorded water’ shall mean all water which, for the time being, is 
not held under and used in accordance with a license under this Act, or a 
record under any former Act, or under special grant by public or private Act, 
and shall include all water for the time being unappropriated or unoccupied 
and not used for a beneficial purpose.”’ 

The Act strongly reaffirms the rights of the Crown in all unrecorded and 
all unappropriated ‘water and water-power in the Province. There is some 
change in wording, as may be seen by comparing the new sections, 4 and 5, 
with those above quoted from the earlier legislation. Section 4 states : 

‘‘Saving the right of every riparian proprietor to the use of water for 
domestic purposes, the right to the use of the unrecorded water in any stream 
is hereby declared to be vested in the Crown in the right of the Province, and 
save in the exercise of any legal right’ existing at the time of such diversion or 
appropriation, no person shall divert or appropriate any water except under 
the provisions of this or some former Act, or except in the exercise of the general 
right of all persons to use for domestic purposes water to which there is lawful 


public or private access.”’ 


Section 5 states that : } 

‘No right to the permanent diversion or to the exclusive use of any water 
shall be acquired by any riparian owner or by any other person by length of use 
or otherwise than as the same may have been acquired or conferred under this 


or some former Act.” 
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A definite unit of measurement of water is introduced in section 6, which 
states that ‘‘The discharge of one cubic foot of water per second shall be the 
unit of measurement of flowing water, and the acre foot the unit of measure- 
ment of quantity.” 

The Chief Commissioner is authorized to divide the province, or such 
parts thereof as may be convenient, into districts, to be called “Water Dis- 
tricts,’ and to define the boundaries thereof.* 

We have previously drawn attention to the fact that on many streams 
throughout the province the available water supply had been very much over- 
recorded. Frequently, there was only about one-fifth or one-tenth of the 
amount of water in a stream that would be required to supply the aggregate 
amount covered by the records, and, in some cases, the stream was over- 
recorded nearly twenty times. This condition of affairs was unendurable, and 
a Board of Investigation was appointed to deal with the problem in a manner 
in which it could not be dealt with under the Consolidated Act of 1897. 


Bard of The Board of Investigation consists of the Chief Commissioner 
i ein - and two or more persons. According to section 9 of the Act, 


this tribunal is 

. . . for the purpose of hearing the claims of all persons holding or claiming 
to hold records of water, or other water rights under any former public Act or 
Ordinance, of determining the priorities of the respective claimants, of pre- 
scribing the terms (not inconsistent with this Act) upon which new licenses 
to take and use water pursuant to this Act will be granted, and generally of 
determining all other matters and things in this part referred to the Board for 
determination, and discharging such duties with respect to existing rights and 
claims as may be imposed upon the Board, and with such powers and authorities 
for that purpose as are in this part conferred.” 

The Board was given wide powers to examine into the old records, make 
physical measurements of the flow of water, areas and respective character of 
lands involved, hold meetings, hear testimony, and, in fact, acquaint itself 
with all data essential to reaching the best possible decision in respect to 
clearing up the old records. It is obvious that, having all essential data before 
it, including information respecting the amount of water available from the 
stream or lake in question, knowledge of the quantity of land that can be 
brought under irrigation, information respecting previous records applicable 
to the source of supply in question, and, having also called before it all inter- 
ested persons who wish to be heard, the Board. would be in a satisfactory 
position to deal with and adjudicate upon the outstanding claims. Old records 
were to be reinstated according to their order of priority for such amount of 
water to each record holder as, in the opinion of the Board, he was entitled to. 

By this procedure the old records were fairly dealt with, and superseded 
_ by granting to interested parties licenses authorizing the use of the water in 
question. Section 4 of the Act provides that every license shall have respect 
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* Respecting the establishing of Water Districts—see British Columbia Gazette, 1909, p. 1,062. 
Compare section 52, chapter 81, Water Act, 1914. On 24th July, 1913, by Order-in-Council, 
No. 1,031, the Water District boundaries formerly existing, which conformed to the boundaries 
of the Land Districts, were cancelled as from September, 1913, and were re-defined so as to con- 
form to the confines of natural watersheds (see B.C. Gazette, July 31, 1913, p. 6,476). | 
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to the requirements of riparian proprietors for domestic use, and section 49 
defines the priority of purpose and of right in the acquisition of water, ", stating 
the various uses as follows : 3 
‘‘First— Domestic purposes ; 


‘“Second—Municipal purposes, which shall mean and include the sepoly 
of water by any company to city, town, village, or unincorporated locality for 
domestic purposes ; 


‘““Third—Irrigation of land for agricultural or horticultural purposes ; 


‘‘Fourth—Steam, which shall mean and include water required for the 
production of steam for working railways, steam factories, and all other 
purposes save the production of electricity ; 

‘“‘Fifth—Power, which shall include the use of water for any other pur-- 
pose excepting mining ; 

““Sixth—Mining, which shall include the use of water for any purpose 
in connection with mining ; 

“‘Seventh—Clearing streams for driving logs.” 


The Water Act of 1897, sec. 18, made a distinction between records ob- 
tained under that Act and any subsequent Act, and records under any Act 
‘heretofore passed,’ that is to say, passed prior to May 8, 1897. 


The subject of validity of early records in the case of non-users, under 
the 1909 Act, is open to the same kind of questioning that exists in the case 
of the 1897 Act, under section 4, construed in conjunction with the definition 
of ‘unrecorded water’ in the Interpretation Section. The framers of the 1909 
Act deemed it expedient to leave decisions respecting the subject of validity 
in abeyance until such time as additional light could be thrown upon it by 
experience gained in the practical adjudication of the new Act or subsequent 
measures. Extensive provisions, however, are made under the 1909 Act for 
~ clearing up the early records. 

Under the Act of 1897, if a water record had been abandoned, or was not 
in user, the Commissioner, upon the application of an owner of land who would 
be entitled to apply for a record of unrecorded water, could grant an interim 
record. But, the owner of the existing prior record, upon giving not less than 
three months’ notice of his intention so to do, could exert the rights of his 
original record and thus nullify those of the interim record or at least such part 
thereof as he might reasonably require. The old records could not be cleared 
up by the Commissioner under the Act of 1897, and, unless invalid, such 
records might, as just intimated, lie dormant for many years and subsequently 
be brought to life by the original holder again exerting his prerogatives. This 
was due to the fact that the Act of 1897 made no provision whereby old records 
could be cleared up, the various issues at stake being left to arrangement be- 
tween the parties involved or to decisions of the court. The Water Act of 
1909 takes into consideration the fact that the Board of Investigation might 
not consider that records granted prior to May 8, 1897, were invalid under 
section 4, and the definition of ‘unrecorded water’ in the Interpretation Sec- 
tion of the 1897 Act, by reason of non-user. It permits the issuance of a 
license to the original holder of the record, provided he puts in his ditch and 
works, and makes beneficial use of the water within one year. (See section 


Plate 7 


[CE RIVER GLACIER, TRIBUTARY TO HOMATHKO RIVER 
The foot of this glacier is only between 300 and 400 feet above sea. 


REVELSTOKE HYDRO-ELECTRIC DEVELOPMENT, ILLECILLEWAET RIVER 
Showing in-take dam and wood stave pipelines. Canadian Pacific Ry. grade may be seen above. 


WATER LEGISLATION IN BRITISH COLUMBIA 81 


43.) Also, in the 1909 Act, provision is made (see section 253) that if the 
powers granted by any license—and this includes licenses replacing old records 
—hbe not exercised for three successive years, then such license automatically 
lapses. ‘The Commissioner, however, has power to reinstate the license, and 
even to give it its original priority, if the representations made to him in the 
premises appear just and reasonable. 

Part V of the Act sets forth the procedure necessary to obtain water 
licenses and defines the general rights acquired by licensees. It also specifies 
the jurisdiction that will be exercised by individual Water Commissioners. 

Respecting the subject of water storage, the legislation first introduced 
in 1908 has been modified and amplified. The Water Act of 1909 enters more 
fully into this subject and makes provision for the storing of water whereby 
the holder of a license to store—subject to limitations imposed by the Act 
—receives right and property in the water so stored. 


Section 250 of the Act requires of every licensee that : 

‘‘Every license issued under this Act shall be for the beneficial use of the 
quantity of water permitted to be taken and used, and notwithstanding the 
quantity of water granted by any license, no licensee shall, to the prejudice 
of others, divert more water from any stream than can for the time being be 
by him beneficially used, and the exclusive right shall be limited to the quantity 
of water his works will carry.” 

As previously pointed out, under section 253, if a licensee does not carry 
out his obligations in good faith, then } 

“Tf the powers granted by any license shall not be exercised (in good faith 
and not colourably) for three successive years, they shall, zpso facto become 
null and void. The Water Commissioner may, however, upon application 

to him and upon notice to all persons likely to be affected by such renewal, 
reduce the quantity of water granted or grant the quantity originally permitted 
and renew the license, giving it the original or any priority he may deem just.” 

The powers of the Water Commissioners are defined in section 287. It . 
is not necessary to go into further details respecting this Act, because our chief 
object is to set forth the salient features of legislation as, from time to time, 
they appear in the various enactments—all to the end of assisting in the inter- 
pretation of the latest form of the provincial Water Legislation, and which 
has aimed at incorporating all that was desirable from previous legislation 
and experience. 

The foregoing indicates some of the defects of the earlier Consolidated 
Act of 1897, and shows the pressing need of providing legislation and executive 
machinery by which the old records could be cleaned up. It has been indicated 
how, by the Act of 1909, a Board of Investigation was appointed for this pur- 
pose, and the character of its duties has been noted, as well as some other 
special features which it is unnecessary to recapitulate. 

On March 10, 1910, Chapter 52, the Water Act, 1909, Amendment Act, 
1910, was passed, providing for certain verbal and other modifications affecting 
executive procedure. 

On March 1, 1911, by chapter 59, further amendments relating to various 
procedure on the part of the Water Commissioners, to advertisements, to ex- 
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tension of time with respect to surveys, and of works, etc., were made. | 
These are largely of a detailed character and do not involve any change in 
principle. 
The Water Act of 1909, together with amendments, was of 
Chap 530 1911, Solidated in Chapter 239 of the Revised Statutes of British 
Columbia, 1911. In the administration of the Water Act of 
1909, licenses issued by some of the district Water Commissioners created 
difficulties of the very kind which the Board of Investigation was appointed 
to remove. It became clear, therefore, that uniformity in the issuance of 
licenses could only be secured by issuing them from a central office. Mr. J. F. 
Armstrong, whose long experience with the water legislation of the province 
has been so valuable in assisting to bring the administration of the provincial 
water resources to its present efficiency, has well summarized the chief of 
the necessary amendments to the Water Act of 1909. He states that it was | 
found necessary to : 


1. Simplify the notices which were to be posted and published ; 


2. Give the applicant a short delay in which to file the information 
to which the public was entitled, and a longer delay in which to pay the 
fees and prove to the Department that the water could be beneficially 
used for the purpose stated ; 

3. Set a fixed time as which plans of the works for the diversion, 
carriage, and storage of the water should be submitted to the public and 
to the Department, and a fixed time for the commencement and the 
completion of these works ; 

4. Entrust to one official the issue of licenses and permits and the 
granting of the other water privileges ; 

5. Enable the Executive to grant a certificate of the approval of its 
undertaking to a company or municipality before the plans of works had 
been completed ; 

6. Entrust to the Comptroller of Water Rights eis approval of the 
plans of the works to be constructed ; 

7. Provide a summary Brocade on complaints illegal diversion 
of water and other offences by a licensee ; 

8. Provide for the inspection of are and other structures which are 
alleged to be dangerous. 


Water Act Amendments covering the features just enumerated, as well 
eon t. as. other details, were enacted on February 27, by the Water 
Chap. 49 Act Amendment Act, 1912, being chapter 49. It is virtually 


an amendment to the Water Act, 1909, and amendments, as consolidated by 
chap. 239 of the Revised Statutes, 1911. 

The words ‘Comptroller of Water Rights’ were substituted for ‘Chief 
Water Commissioner.’ The Comptroller of Water Rights was empowered to 
issue the licenses to replace the former records as directed by the Board of 
Investigation. Certain functions specified in the Act were to be discharged by 
an Official known as the Water Recorder. The amendments are quite exten- 
sive, and practically involve the recasting of Part V, dealing with Procedure to 
obtain Water Licenses, and the general rights acquired by licensees, and also 
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of Part VI, dealing with the Approval of the Undertaking of Municipalities 
and Companies. 


ps ast The Board of Investigation found that various matters could 
hati: not satisfactorily be disposed of without further legislation, 
‘Chap. 82 consequently, on March 1, 1913, the Water Act Amendment 


Act, 1913, chap. 82, was passed. Ignoring details, this measure, broadly 
speaking, provides for greater directness and latitude with respect to certain 
procedure. 

Certain powers, formerly exercised by the Lieutenant-Governor-in- 
Council, were transferred to the Minister of Lands. This change permitted 
matters of a purely departmental character to be dealt with by the Minister, 
thus relieving the Executive Council. The Minister of Lands, for example, 
was empowered to grant approval of an ‘undertaking,’* although appeal from 
the decision of the Minister could be made to the Lieutenant-Governor in 
Council. 

Under former legislation, the Comptroller of Water Rights presided at all 
meetings of the Board. By the 1913 Amendment, the Lieutenant-Governor 
in Council might appoint some person other than the Comptroller to act as 
Chairman. Subsequently, the Comptroller was constituted, by statute, an 
ex-officio member of the Board. 

Functions formerly performed by the Water Recorder were transferred 
to the Engineer of the Water District, a qualified technical officer to be ap- 
pointed by the Minister of Lands. The Government Agent usually acted as 
local Water Recorder and often was not qualified to gather such information 
as was required for the purposes of the Board. By gathering in a satisfactory 
manner, physical and other data relating to the water matters under con- 
sideration, district engineers greatly facilitated the work of the Comptroller 
of Water Rights and of the Board of Investigation. 

With respect to the procedure of the Board, a number of detailed amend- 
ments were made, whereby its jurisdiction was enlarged, and means provided 
for more effectual adjudication. A number of special matters are provided 
for, such as those relating to the cancellation of records ; the filing of docu- 
“ments with the Board ; the question of prescriptive rights ; the readjustment 
of licenses, which may, inadvertently, have been issued in an incomplete, im- 
perfect or irregular manner ; also questions relating to the forfeiture of records 
or licenses ; questions affecting priority and precedence ; storage ; publication 
of notices ; the hearing of objections ; advertising by applicants ; the carriage 
of waters in works already constructed ; the issuance of conditional licenses ; 
the imposing of rents, royalties, tolls and other charges ; and other details 
relating to administration. 

Respecting the posting of notices, it. had been found that a large amount 
of detailed information demanded under the Act from applicants, in the initial 
stages of the consideration of their application, was not really required until a 
later period ; consequently, the necessity for providing certain data was sus- 
pended, also requirements, with respect to publication of notices, were made 


* Respecting ‘undertaking,’ see Chapter 49 of Acts of 1912, especially Sec. 3. 
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less onerous. When the application is for domestic purposes, for 500 gallons | 
per day, or less ; or for mining purposes, for 8 cubic feet per second, or less, 
the Local Water Recorder, if satisfied that all parties interested have been 
notified, may authorize the applicant to dispense with the advertising. } 
To remove ambiguity regarding the relative priority to be given to ap- 
plications and licenses, it stipulates that all applications for water 
‘“«, . shall have precedence according to the time of the filing in the office 
of the Water Recorder for the district of a copy of the notices posted on the 
ground, and the licenses and the privileges thereby granted shall have pre- 
cedence and priority according to the data of the said filing of the said notice, 
unless the contrary is stated in the license.”’ 
ae In a province like British Columbia, where some lands are 
eee much more advantageously situated than others, settlers in 
possession of land requiring irrigation sometimes find it difficult 
and expensive to obtain water from available sources. In such instances, the 
settler may find it quite impossible to provide the necessary works for con- 
veying and distributing the water. Many a proposition too difficult for the 
individual settler proves comparatively easy when handled co-operatively. 
The Water Act of 1909, by sec. 63, provided that licensees might combine for 
the construction of such works, and, in 1911, amendments were passed author- 
izing the mingling of the waters so carried. The Hon. William R. Ross, 
Minister of Lands, appointed Mr. J. F. Armstrong, Chairman of the Board of 
Investigation ; Mr. H.W. Grunsky and Mr. A. P.Luxton; K.C., tovdrars 
legislation dealing with ‘Irrigation Communities.’ Meantime, however, a 
new section, Part XA, which deals with this subject, was incorporated in the 
Water Act Amendment Act, 1913. This section consolidates the legislation 
of 1909 and 1911, and also includes additional provisions. Mr. J. F. Arm- 
strong, who was largely responsible for the amendments, states : 


‘“These amendments enable parties using a system of works to form a 
partnership—called an ‘irrigation community’—to maintain and, if necessary, 
to construct the main works, to appoint a manager, and to levy assessments 
for the expense incurred. This method of organization entails but little 
expense and is sufficient when all interested join in the partnership. Similar 
provisions for mining purposes have been in the Statutes of the Province for 
many years.’’ (See Part VII, of the Gold Mining Ordinance, 1867). 


Having further legislation in mind, he adds : 

“It has been suggested that, where the majority of the water-users under 
an unorganized system are in favour of forming an irrigation community they 
should be allowed to levy assessments on all who use the joint works, even if 
such users have not joined the partnership. It is claimed that these recal- 
citrants are enjoying the fruit of their neighbours’ labours without contributing 
to the cost. It is also suggested that the liability of each partner should be 
limited to an amount proportioned to his interest in the partnership. It has 
also been asked that licensees who divert water for domestic purposes be 
authorized to form a waterworks community. These different suggestions 
are worthy of consideration.”’ 

In discussing the new legislation relating to irrigation communities, Mr. 
Grunsky points out, that there are two main ways by which irrigation companies 
may carry out the principle that a water right be made appurtenant to the 
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land for which the license is issued, and upon which the water is used. One 
way is by the formation of companies, which are strictly carrying concerns, 
having existence separate and apart from the land companies, the carrying 
companies to be subjected to public regulation. The other course is, by the 
organization of companies that will, along with each parcel of land sold, dispose 
of a share in the property right of their distribution system—provision being 
made for payment in instalments extending over a term of years and at rates 
which will permit of a sufficiently liberal profit to the irrigation companies to 
furnish an inducement to them to enter this field of activity. Under this 
latter plan the purchasers of land eventually own and operate the irrigation 
system. 


The organization recommended by the Water Rights Branch, namely, 
one which would sell the land and water system together to the settlers on 
fairly long term payments, was adopted and the new part, entitled ‘Irrigation 
Companies,’ was incorporated in the Water Act Amendment Act of 1913. 
Commenting upon the object of this legislation, Mr. Grunsky succinctly states 
that the aim ‘‘is to provide for the creation of one type of irrigation company, 
at least, that will be approved by the Government, that will be in harmony 
with the principles of existing legislation, and under which an opportunity 
may be afforded to capital to receive ample profits from its investment in this 
field of enterprise.”’ 


Irrespective of this new part, however, provisions are maintained in the 
Act defining the powers, privileges and obligations of existing irrigation com- 
panies, and for regulating agreements made and tolls charged by them. 


Subsequently, largely as a result of more extended research by Mr. Grun- 
sky, comprehensive legislation relating to irrigation communities was intro- 
duced in the Public Irrigation Corporation Bill, This is comprehensively 
set forth and discussed in Mr. Grunsky’s Report on the Public Irrigation Cor- 
poration Bill. He states : 


“The Bill, in brief makes possible the joint ownership and corporate 
control of irrigation enterprises by the landowners of any locality in the province 
where the lands can be irrigated advantageously from a common source or 
sources of supply and through a common system of works. This is accom- 
plished through the medium of publicly owned corporations known as ‘public 
irrigation corporations.’ 

‘“The organization of these corporations resembles very closely that of 
city and district municipalities. They are in reality municipalities dealing 
only with matters relating to water, including its supply, its carriage and 
_ distribution, and its conservation. 

‘“Through their instrumentality, money may be borrowed upon debentures 
or otherwise and taxes may be imposed which become a first lien upon the lands 
within the corporate limits. It is contemplated that, by means of these 
institutions,- water-users will be enabled to co-operate effectively and on a 
large scale in the solution of their water problems.” 


Had it not been for the European war, this public spirited measure would 
doubtless have been more adequately subjected to a test of practical experience. 
No doubt this opportunity will come in the future. 
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Riales\. The Water Rights Branch commenced an investigation re- 
Brewanons specting the waters of the Province with the object of having 
an ees 


sufficient data available respecting the special and natural 
advantages appurtenant to each stream, so that the fees payable for the exer- 
cise of rights relating to the use of waters would, so far as possible, be in accord- 
ance with their respective advantages. This was a basic doctrine specially 
urged by the Commission of Conservation in its first report upon the Me la: 
Powers of Canada, where it states that : 

‘‘Knowledge of the physical circumstances intimately associated with 
water-powers is essential to an intelligent classification of them. It is as un- 
reasonable not to differentiate between water-powers as it would be not to 
differentiate between timber tracts, mineral lands, or the items of any other 
natural resource varying in quantity, quality and situation.” 

As aresult of research by Mr. William Young, Comptroller of Water Rights, 
made under the direction of Mr. H. W. Grunsky, assisted by Messrs. E. 
Davis, C. A. Pope, and other members of the staff of the Water Rights Branch, 
the Dept. of Lands of British Columbia, by its Proclamation, dated Sep- 
tember 3, 1913, promulgated the Rules and Regulations and Schedule of 
fees.* But here, again, owing to the European war, it was not possible to 
undertake the extra work necessary to the adequate carrying out of the pro- 
visions of these new Rules. They contain a number of special features con- 
ceived along broad lines and are well worthy of being tried out. 


BRITISH COLUMBIA WATER Act, 1914 


As the reasons for the creation of the prominent statutory features of 
the Water Act, Chap. 81, March 4, 1914, have been traced step by step, it is 
not necessary to make an analysis of the various provisions. It co-ordin- 
ates and brings into one complete code all prior Acts governing the use of 
water in British Columbia—whether they relate to mining, irrigation, power, 
the clearing of streams for logging or other purposes, the carriage or storage 
of water, or to other uses. Furthermore, the foregoing review sets forth the 
radical means adopted to prevent speculation in water titles ; to secure the 
actual beneficial use of water, the building of proper and substantial structures, 
the clearing up of old records and the granting of licenses to those entitled to 
receive them; to make provision for reasonable extension of time to those 
who failed to construct works ; to facilitate the combination of water users 
to make supplies of water available for use by means not within the reach of 
an individual user ; in fact, it sets forth how the Government has sought, by 
numerous and diverse means, to conserve and make available, for beneficial 
use and in the public interest, the extensive water resources of British Columbia. 

The Water Act of 1914 is an extensive measure of 172 pages and consists 
of 302 main sections. It presents in an orderly manner a comprehensive code 
dealing with the ownership and beneficial use of water. 


*See British Columbia Gazette, February 12, 1914, p. 1,037, et seg.; also, see, infra, in this 
report where the rules are discussed, more particularly i in their bearing upon the subject of fees 
and rentals respecting water-power. In the British Columbia Gazette, the rules are headed by the 
date ‘September 3, 1913,’ but this date has no significance, especially in view of the date 13th 
January, 1914, being specified in section 68 of the Water Act. 


j { 
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Any person who has intelligently perused the historical survey here pre- 
sented cannot fail to possess a good understanding of this new Water Act, 
because essentially it is a consolidation of the previous Acts. There are certain 
revisions and additions, but these involve no departure from principle. The 
most extensive addition is Part VII, which relates to the creation and operation 
of companies or associations for the storage or distribution of water, and is an 
elaboration of the legislation to which special reference has already been made 
' in the discussion relating to mutual water communities. 

The subject of procedure has been more specifically set forth. The water 
rights of riparian owners have been dealt with by placing a time limit, within 
which all claimants to the use of water, by virtue of riparian ownership, must 
file their claims with the Board of Investigation. When the time limit expires, 
no further claims, based solely upon the ground of riparian ownership, will be 
recognized. (See sections 5 and 6.) 

Special provisions are inserted to safeguard the granting of the more 
important and valuable water privileges, particularly those which involve the 
sale, barter, or exchange of water, or water-power. Referring to some of these 
features of the Act of 1914, the Hon. W. R. Ross, Minister of Lands, stated : 


‘‘Applicants for this class of privileges must not only obtain a water 
license from the Comptroller, but must have their undertakings approved by 
the ministry ; in fact this approval is one of the very first steps required of such 
applicants. In order to relieve the Minister of much detail work in this 
connection, the petition for the approval of the undertaking is, in the first 
instance, referred to the Board of Investigation, which makes its report to the 
Minister. The Board goes carefully into such questions as whether the financial 
position of the applicant gives promise of his carrying out the undertaking 
successfully, and as to whether the general scheme proposed is in the public 
interest. Applicants are not authorized to undertake surveys and the pre- 
paration of detail plans until they have obtained this approval of the under- 
taking asa preliminary step. In this way the plea that a particular applicant is 
entitled to consideration on the ground of having expended large sums of money 
is avoided.”’ 


Respecting the aims of certain measures for conserving the valuable water 
resources of the province, he added : 


‘Licenses issued to companies for water-works and power purposes are 
now being limited to a term of years, the maximum life of any such license 
being fifty years. In other words, such privileges are leased rather than 
given in perpetuity. A bond is required of applicants for these privileges 
to insure construction of works without undue delay. A rental fee is also 
charged during the survey-construction period, which is sufficiently onerous 
to discourage the mere holding of sites for speculative purposes. In order not 
to work an injustice on applicants who proceed with the construction of their 
works in good faith, all amounts paid for rental during the survey-construction 
period are, however, credited on account of rentals during operation period. 
This idea had been taken from the regulations of the United States Department 
of the Interior, and has the wholesome effect of making the applicant toe the 
mark in the survey-construction period, but lightening his burden in the early 
years of the operation period.’’* 


*See paper by Hon. W. R. Ross, “ British Columbia Irrigation Policies,” in Proceedings of 
the Twenty-first International Irrigation Congress, held at Calgary, Alta, Oct. 5-9, 1914, 
Ottawa, 1915. 
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Under this system of limiting water privileges to a term of years, these 
assets will, automatically, lapse again into the hands of the province,—thus 
affording the opportunity for reconsidering terms in the light of conditions 
then existing. (See section 10.) 
Authority is conferred to create reserves of unrecorded water 
or to cancel same by Order-in-Council. Cancellation of a 
reserve, however, cannot become effective until the notice shall 
have been published for three months in the Britssh Columbia Gazette, and in 
a newspaper. (See section 59.) 
Under section 60, the Minister ‘‘may cause to be prepared in | 
and for each water district, or any portion or portions thereof, 
a water-rights map, which shall show the location, points of 
diversion, conduits, places of user, and such works, references to records or 
licenses, and other particulars relating to the water in such district or portion 
of a district as the Minister may deem advisable.’’ Also, ‘‘the Comptroller, 
as soon as a water-rights map in any locality is prepared, shall give every 
stream therein described, whether named or not and whether known by one 
or more names, an Official name, having regard to the name of such stream on 
any existing official map ; and shall promptly report such name to the Chief 
Geographer of the Surveyor-General’s Department, and such stream shall 
thereafter be known by such official name and no other, and shall be so de- 
scribed and known in all official maps, plans and documents.”’ 


With its 172 pages, the Water Act of 1914 is rather a formidable docu- 
ment. Technicalities need not be discussed, inasmuch as the average indi- 
vidual, whose interests fall within its jurisdiction, is not so much concerned 
with its more technical and legal aspects, as with those practical issues which 
govern his procedure in obtaining a license and which require him to use the 
waters beneficially, to construct works, and also to avoid such action, or non- 
action, as involve penalties. Hence, a condensed summary of such portions 
of the Act will be of great practical instruction and assistance to the average - 
individual. Citation is given to the respective sections where the matters 
referred to are to be found, but the Act itself should be consulted in all matters 
of issue. Copies of the Act may be had on application to the Comptroller of 
Water Rights, Victoria, B.C. 


Water 
Reserves 


Water-Rights 
Maps 


The Water Act, 1914, is divided into nine main parts as follows : 


Pet." Diviston of Act Section 
I.— Definitions and Interpretation of Terms................... 3 
II.—Ownership of Water and Water Privileges.................. 4—20 
Ih eacktie-and: Obligsations.of Lacensees i) 60 20 ie eee 21-51 
1Ve—Orcamzation and Administratiqnesci ss en eae eae eee Pe 52-68 
V.—Procedure to Acquire a Water License.................50.- 69-118 . 
VI.—Special Rights and Obligations of Particular Classes of 
PACQVISE OSES, bs aicisic no 5 ACNE ated ake) ecect ene eee eee 119-159 
Divasion)1——Storage . 2). eae eee 119-124 
WTVASION 2 se TOA AON , 35.4 8 od ea es aoe he 125-128 
DUVIRIGG Roe AIDS 013.2 ec wl ek ee mets 129-130 


Division 4:—Water-works 2 ..<:4 3 i ee ee ee 131-132 


y 
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Pasiwision a. > A Lass to. C*) “ROWED: ii ioe eo Ss ele ee 133-136 

Pa visiO? O.-— Winter tes in lk ons bbw bee ccs awlehcee 137-140 

Division 7.—Clearing Streams................... selene hes 141-148 

Division 6.~—'Ciass © Lacersees. 0. ee eee do 149-159 
VII.—Companies and Associations for the Storage or Distribution 

ST pCR ee Mer pt et a bed xine Bea ove hg os PRR esas 160-287 

Division 1.—Water-users’ Community................... 160 

Division 2.— Mutual Water Company................... 161-164 

Division 3—Land and Water Company................. 165-171 

Division 4.—Public Irrigation Corporations.............. 172-287 

VIII .—The Board of Investigation, its Functions and Procedure..... 288-299 

ree ere M NEL Eig Ay de is be bin wa oil Coa oe a es 300-302 


One part of the Act outlines rights, obligations and procedure which are 
common to all water users. Then follow special divisions, setting forth speci- 
fically the rights and obligations of particular classes of licensees. 


Aiea ts IF The Act devotes great attention to the subject of organization 
vdearrenerrntens and administration. The Minister is empowered to divide 
the Province, or portions thereof, into districts, to be called 


* ‘Class A,’ in reference to any application or license, means any application or license for 
‘domestic,’ ‘mineral-trading,’ or ‘steam-purpose’; or for ‘mining’ or ‘miscellaneous purpose,’ 
where the water is to be used in quantities not eel 100,000 gallons per day ; or for ‘irriga- 
tion purpose,’ where the acreage to be irrigated does not exceed 640 acres ; eo for ‘ power pur- 
pose,’ where the power to be developed does not exceed 100 horse-power and is to be used by the 
applicant only: Provided, that, if in the opinion of the Comptroller, the nature of the works 
intended is such as to require the submission of detail plans, he may place any application which 
might come within the foregoing classification into ‘Class B,’ notwithstanding the foregoing 
limitations. (Water Act, 1914, section 3.) 

‘Class B,’ in reference to any application or license, means any application or license for 
‘mining’ or ‘miscellaneous purpose,’ where the water is to be used in quantities exceeding 100,000 
gallons per day ; for ‘irrigation purpose,’ where the acreage to be irrigated exceeds 640 acres ; 
or for ‘storage,’ or ‘hydraulicking’ or ‘fluming purpose,’ where the water is to be used by the 
applicant only ; or for ‘power purpose,’ where the power to be developed exceeds 100 horse- 
power and is to be used by the applicant only ; or for ‘lowering-water purpose’: Provided, 


that if, in the opinion of the Comptroller, the nature of the works is such as not to require the 


submission of detail plans, he may place any application or license which might come within the 
above classification into ‘Class A,’ notwithstanding the foregoing limitations. (Water Act, 
1914, section 3.) 

‘Class C,’ in reference to any application or license, means a license by virtue of which water 
is held in gross, whether by special statute or otherwise ; or an application or license for ‘power,’ 
‘hydraulicking,’ ‘clearing-streams,’ or ‘fluming purposes,’ where tolls are to be charged ; or for 
‘water-works’ or ‘conveying purpose.’ (Water Act, 1914, Amendment Act, 1917.) 


For convenience these definitions may be epitomized as follows : 


Class A— 
Domestic—all 
Mineral trading—all 
Steam—all 
Mining or Miscellaneous—if not over 100,000 gallons per day 
Irrigation—if not over 640 acres 

a ite not over 100 h.p. development, and for use of applicant only. 

ass B— 

Mining or Miscellaneous—if over 100,000 gallons per day 
Irrigation—if over 640 acres 
Power—if over 100 h.p. development and for use of applicant only 
Storage, Hydraulicking, or Fluming—if for use by applicant only 
Lowering-water—all. 


‘Class C— 


Water held in gross—all 

Power, Hydraulicking, Clearing-streams, or Fluming—if tolls are to be collected 
Waterworks—all 

Conveying—all. 
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‘Water Districts,’ and to define the boundaries thereof (section 52).* The 
Lieutenant-Governor in Council may appoint a Comptroller of Water Rights, 
the members of the Board of Investigation, Engineers and Water Recorders, 
for the various Water Districts, and such other officers and persons as may be 
necessary, who shall, respectively, have the powers and perform the duties 
given to them by the Water Act, or by the ‘Rules.’ The Minister of Lands 
shall authorize some member of the Board to act as Chairman. The Comp- 
troller, in addition to the power specially given him, has all the powers and 
authority given Water Recorders and Engineers, and is also an ex-officio mem- 
ber of the Board, possessing the powers of a member thereof for all purposes, 
except in the determination of records and licenses made or issued under former 
Acts. (Section 53.) 

The Engineer of a Water District is given extensive authority in connection 
with the direction and control of the diversion, storage and distribution of 
water, and is vested with wide powers of inspection and other duties under 
the Act and the ‘Rules.’ For example, when receiving complaints, summon- 
ing witnesses and hearing objections, the Engineer exercises the powers of a 
justice of the peace under the Summary Convictions Act. He may also, not- 
withstanding the construction of works, in accordance with approved plans, 
order any repairs, alterations and improvements in such works which may be 
necessary to prevent any extraordinary seepage loss. He is empowered to 
compel water users to construct substantial head-gates and to compel proper 
rotation in the use of water by irrigation licensees. Where licensees cannot 
agree respecting the distribution of water from any stream, as a last resort, a 
Water Bailiff may be appointed to act under the direct supervision and in 
accordance with the instructions of the Engineer. (Respecting powers and 
duties of Engineers, see sections 33, 34, 53 to 55, 57, 61 to 65; also 119 to 128, 
143 and 292.) The ‘Rules’ referred to are, until amended or repealed, the 
rules under the Water Act as passed by the Lieutenant-Governor in Council 
on January 13, 1914. Procedure on the part of Engineers and other officers 
is clearly set forth, great pains being taken with the details of procedure in 
order to insure just and uniform dealing with the intricate matters comprised 
within the scope of the Act. 


Necessity for The necessity for acquiring a record or license is most definitely 
peu or affirmed. The Act, by section 5, states that “‘no right to the 
1cense 


permanent diversion or to the exclusive use of any water shall 
be acquired by any riparian owner or by any other person by length of use or 
otherwise than as the same may have been acquired or conferred under some 
former Act, or by license under this Act.”’ 


With respect to the subject of beneficial use, it is unnecessary 

a ae again to discuss this basic doctrine. It may be said to per- 
meate the whole Act. It is most clearly maintained that every 

license issued under the Water Act shall be for the actual beneficial use of the 
quantity of water permitted to be taken and used. If the water is not used 


* Compare sec. 7, chap. 48, Water Act, 1909. 
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or is wasted, every licensee thus transgressing shall be subject to cancellation 
of his license, and, further, notwithstanding the quantity of water granted by 
his license, no licensee shall, to the prejudice of others, divert more water from 
any stream than can for the time being be, by him, beneficially used. 


Measuring devices must be installed : 


“‘Every ‘Class C’ applicant or licensee, from and after the time of receiving 
its authorization to make surveys, shall install and maintain in good operating 
condition, at such places and in such manner as shall be approved by the 
Comptroller, accurate meters, measuring-weirs, gauges, or other devices 
approved by the Comptroller and adequate for the determination of the 
amount of water used or electric energy generated (if any) in the operation of 
the works, and of the flow of the stream or streams from which the water is 
diverted or is to be diverted, and of the amounts of water held in and drawn 
from storage ; to keep accurate and sufficient records of the foregoing deter- 
minations to the satisfaction of the Comptroller ; and to make a return prior 
to the first day of March of each year, under oath, of such of the records of 
measurements for the year ending on December thirty-first preceding made 
by or in the possession of such person or licensee as may be required by the 
Comptroller.’ (See section 157.) ' 


Be cadure'te The Act specifically describes the procedure by an applicant 
Acquire for a water license. The various steps are briefly summarized 
Water License . . 

in the following table : 


Section 
5 bs An applicant for a license to take and use water, shall first advertise 
his intention by posting notices of same, giving particulars specified 
erate Ghee ela OR A ea ee MEO Vee Tred eRe ple ea 70 


2. Copies of notices are to be filed in the Water Recorder’s office and 
also served upon each owner whose land will be in any way affected 
Ree een SEMIBELD WYONG S04) 54, \ aire ow, '  alece ux kk age etd alae p mxtalae get's fa) 


3. Advertisement must be made giving same particulars as are 
required for the notices of item 1, above. Advertisement is to be 
inserted : Once a week for four weeks in a local newspaper ; also 
in case of ‘Class C’ application, published for two weeks in the 


Be ere OI ALOT east er Se, Pita Big S's. v5 Sm site Bae oo Ms #805 (3 
4. The applicant shall next file with the Water Recorder, his notice 
of application and sketch pursuant to his posted notice.......... 73 


5. The applicant must next submit to the Comptroller of Water 
Rights, full information as specified in the Act respecting the 
fae Oe sU INC OL t a irs AA ne has tgs Oe adn wav Mucus Riemer ug bie be hs) 


6. Payment of application fees must be made to the Comptroller. 
(Objections are here dealt with, if any are submitted, also, in the 
case of ‘Class C’ applications, the necessary steps are taken to 
secure the ‘certificate of approval’ from the Minister)............ 76-86 


7. Provision is made whereby ‘Class B’ and ‘Class C’ applicants only 
must file plans and specifications of surveys relating to the pro- 
posed works and make further publication respecting filing of the 
plans, etc., after which the Comptroller may issue the condttional 
be Gar ee ie nee Ate oe ia ei gre cs LO iat Tig Weal Me Ate MES Leo 3 owe Rag Oo 87-91 


8. vEne next procedure is with respect to the taking and use of Crown | 
or private lands for the carrying out of the proposed undertaking... 92-116 
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9. The applicant next submits proof of the completion of the works 
and of the putting of the water to beneficial use, after which the 
final license issues for such part of the water applied for as has 
actually been: put: to: benenerml use.) 2 ee eee. wc. ae 117-118 


The question of priorities is also dealt with in section 7, as 
follows : 


“After the twelfth day of March, 1909, all applications for water shall be 
subject to the claims and rights as finally settled, and to the licenses issued 
by order of the Board under this Act; and the said applications, and the 
licenses and privileges granted in pursuance thereof, shall, save as hereinafter 
specified, have relative precedence according to the time of filing in the office 
of the Water Recorder, as hereinafter provided, a copy of the notices posted 
on the ground. 


‘‘As between two or more ai and conflicting applications for the use 
of water from the same source, the Comptroller may take into consideration 
the various purposes for which the water is to be used under the respective 
applications, and may issue licenses with due regard to the particular purpose 
applied for, weighing one proposed use against the other ; and, if in his opinion 
the use proposed under an application of the later rank is of a higher standard 
and more in the public interest than the use proposed under an application of 
an earlier rank, he may issue licenses on the said applications and establish 
the rank of the said licenses irrespective of the rank of the applications. The 
following order and priority for the said purposes, with the definition of each 
thereof given in section 3, while not intended to interfere with the discretion 
given him under this proviso, is, in general, recommended for his consideration : 


Priorities 


‘‘First—Domestic purpose 
‘““Second—Waterworks purpose 

*““ Third—Mineral-trading purpose 
‘“‘Fourth—Irrigation purpose 

‘‘ Fifth—Mining purpose 
“‘Sixth—Steam purpose 
‘““Seventh—Fluming purpose 
*‘Highth—Hydraulicking purpose 
‘““Ninth— Miscellaneous purpose 
‘““Tenth—Power purpose : 
‘‘Eleventh—Clearing-streams purpose 
““Twelfth—Storage purpose 
‘““Thirteenth—Conveying purpose 
‘“Fourteenth—Lowering-water purpose.”’ 


The Water Act makes extensive provision for the taking and 
eae of use of either Crown or private lands which may be required 
for bona fide purposes by any applicant for a license. Such 

applicant, however, entering upon these lands shall first secure from the 
Minister of Lands, a permit to enter upon any lands of the Province, and shall 
also apply to the Minister of the Interior of Canada for the necessary per- 
mission where the lands are held in the right of the Dominion. In the case of 
private lands or occupied Crown lands, entry shall not be made upon such 
without first obtaining the consent of the owners. Procedure respecting 
absenteeism of owners, compensation, arbitration, action of the court, etc., is 
provided for. Every licensee is enjoined to do as little damage as possible 
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and full compensation must be paid to all owners for any loss, damage or injury 
incurred. (See sections 92-116.) 

Wilful violation of any of the provisions of the Act may, in addition to 
penalties, involve the cancellation of the licensee’s certificate or license ; and 
the diversion, wilfully, or without authority, of any water from any stream or 
works, or the diverting of a greater quantity of water than a person is entitled 
to, or the unlawful interference with the works of any licensee, and like action, 
are dealt with as serious offences. (See sections 18, 47, 48 and 62.) 


RESPECTING THE TERMINATION OF WATER-POWER LEASES 


Water rights in British Columbia were, for the most part, taken out in 
connection with mining and agricultural development. It is, therefore, under- 
standable how such rights were regarded as appurtenant to the hereditaments 
upon which the water was used. Thus, in effect, such rights were held as in 
perpetuity and, under the consolidating Act of 1911, chap. 239, forfeiture of 
rights could’ only result from non-use, abandonment or by cancellation for 
wasteful use or other default. 

Now, although the 1914 Act, under sec. 10, requires in certain cases the 
stipulation of a definite license term, which in the case of licenses for water- 
power, municipal water supply or for the development of mineral springs, 
shall be limited to a period not exceeding 50 years, yet there is but httle— 
either in the Act or in existing Regulations—to serve as a basis upon which, 
specifically, to re-consider at expiration, the terms of the original lease. 
Neither is there any definite setting forth of the measure of the authority which 
the Crown shall at that time exercise with respect to the existing works or other 
assets of those who, under license, have made the development in question. 
Other water legislation, less comprehensive, and where the doctrine of the right 
of the Crown is much less definite, has dealt more adequately with the subject 
of water-power leases. 

Such questions, for example, as whether compensation shall be paid, and, 
if paid, for what classes of development ; what principles shall guide in the 
appraisement of values and what shall govern in arbitration proceedings or 
when arbitrators fail to agree ; how compensation shall be paid ; what con- 
ditions shall govern if works have to be taken over ; or shall lands with certain 
works thereupon revert to the Government without compensation. These 
and like problems require to be dealt with according to sound principles. 

Doubtless, since the Province has seen fit to provide for such strict fegu- 
lation respecting licenses granted to agriculturists and others whose develop- 
ment works are, individually, much smaller in extent and value than works 
necessary under ‘‘Class C,’’ the authorities will not overlook the larger pro- 
position to which reference is here made. 

Safeguard in Provided the Board of Investigation, the Minister of Lands 
Order of ‘and the Comptroller, all act with foresight, good wisdom and 
eopredute accord, the interest of the Crown in connection with the grant- 
ing of water-power or other important water rights, may in a measure be safe- 
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guarded—that is, to the extent of not permitting development except under 
conditions which will not prove a menace to the public welfare. The safe- 
guard lies in the fact that, when an applicant for a water privilege to be used 
_in connection with a public utility, makes his application for license, he must, 
concurrently, petition for a certificate approving the undertaking. The whole 
procedure must be well advertised and, before the application is granted, a. 
public hearing, which is also well advertised, must be held (see'secs. 71, 72 (2),. 
79). This hearing must be before the Board of Investigation (see sec. 80). 
The application goes to the Comptroller (see sec. 74). In the case of a ‘Class. 
C’ license, the Comptroller must defer the issue of authorization to make sur- 
veys until a copy of the certificate of approval of the undertaking has been 
filed with him (see sec. 78). The petition goes before the Board of Investiga- 
tion, which arranges for a public hearing and, afterwards, reports its recom- 
mendations thereon to the Minister (see sec. 80). The Minister may make 
an order in accordance with the recommendations of the Board, but it is. 
reasonable to expect that, if the recommendations are wise and based upon 
proper evidence, his action will accord therewith. In a word, the safeguard 
in this general procedure is due to the fact that the application for the approval 
of the undertaking must be discussed in public and that the minister’s approval 
must be obtained before the Comptroller can issue any authorization for the 
applicant to proceed with the next step to the obtaining of a license, Bete 
the making of detailed surveys (see secs. 78 (e) and 86). 

Although these safeguards exist and, in a measure, tend to prevent the | 

creating of troublesome developments, nevertheless, they do not provide the 
safeguards that would exist in the establishment by law of definite, broad and 
fair bases upon which re-consideration of relationships respecting terms, 
rentals, etc., between the Crown and lessee could be made at the termination 
of leases. 
Capitalization of Referring especially to the subject of the possibility of water 
Perpetual licenses becoming perpetual franchises and thereby permitting 
pL enEnESes capitalization of same to be made upon such premises, greatly 
to the disadvantage of the public, Mr. O. C. Merrill, states : 


‘“‘T believe that one of the most important features of a proper adminis- 
tration of water-power grants is the prevention of the capitalization of such 
grants. This can ordinarily be done only by limiting the duration of the 
franchise or grant. If, for example, a franchise is granted for forty years 
with the provision that, at the end of every ten years or every five years, the 
Province or its municipalities may purchase the property and works at an 
appraised valuation, the franchise, as such, ceases to have any value at the 
expiration of such periods, and the Province or its municipalities would pay for 
the property only, without any franchise value attached ; or, if the license is 
made indeterminate, as under the Wisconsin law—that is, if it runs indefinitely 
(not perpetually)—so long as the law and the conditions of the license are 
complied with and until the Province or some municipality elects to take over 
the property at an appraised valuation, the franchise value again automatically 
disappears with an offer on the part of the public to purchase, and the public 


“WATER -LEGISLATION IN BRITISH COLUMBIA 95 


is not required to buy back from the company something which the same 


public originally gave to the company gratis.’’* 


Water Act, 1914, May 19, 1917, the Legislature of British Columbia assented to 
Amendment the Water Act, 1914, Amendment Act, 1917. It provides for 
me tend a few modifications relating to procedure and other matters, 
but it chiefly sets forth in detail the functions to be exercised, and the pro- 
cedure to be followed by the Lieutenant-Governor in Council, respecting a 
company authorized by memorandum of association, or by Act of the Legis- 
lature, to carry or supply, in the public interest, water for irrigation purposes. 
Wide powers are vested in the Lieutenant-Governor, amongst which is the 
power to : 

“Declare, upon giving such notice as the Lieutenant-Governor in Council 
may see fit, that all reservoirs, dams, ditches, flumes, water systems, pipe-lines, 
works and all other structures of whatsoever kind used for storing or conveying 
water for the purpose of irrigating lands to which the water licenses in connection 
with which such works have been constructed are appurtenant, are and have 
been since the construction of the same, appurtenances of said lands, or, in the 
event of the company not having provided adequate means for conserving 
a sufficient water-supply to the whole of said lands, are and have been since the 
construction of the same, appurtenances of the lands of the individual owners 
as distinguished from the lands of the company.”’ f 


The section in the Water Act of 1914, which defines ‘Class C’ of water 
users, is amended and now reads as follows : 

“““Class C,’ in reference to any application or license, means a license by 
virtue of which water is held in gross, whether by special statute or otherwise ; 
or an application or license for ‘power,’ ‘hydraulicking,’ ‘clearing-streams,’ or 
‘fluming purposes’ where tolls are to be charged; or for ‘water-works’ or 
“conveying purpose.’’’ ft 

The foregoing review of the water legislation enacted by the Province of 
British Columbia, itself, permits a better understanding of the concluding 
portion of this historical survey, which consists of a brief reference to the 
legislation of the Dominion of Canada affecting the waters of that portion of 


British Columbia—the Railway Belt—which is under the jurisdiction of the 


Federal Government. 


WATER LEGISLATION RESPECTING THE RAILWAY BELT 


July 20, 1871, British Columbia entered Confederation. The terms of 
Union are incorporated in the Schedule to the Imperial Order-in-Council of 
May 18, 1871, and are also included in addresses presented to Her Majesty 
the Queen from the Parliament of Canada, and from the Legislative Council 


* See letter of O. C. Merrill, Chief Engineer, United States Forest Service, “Shall Water 
Licenses Be Perpetual ?’’ published in the Report of the Minister of Lands for British Columbia 
for 1912, pp. 125-126. 

} Section 8, subsection (a), re-enacting Section 171 of Water Act, 1914. 

- $ Compare Water Act, 1914, sec. 3. It may be explained that the phrase ‘in gross’ has been 
used in British Columbia to mean that the right to so much water could:be acquired by a person 
or a corporation and treated as a personal right, without reference to the land upon which the 
water must be used or to the particular use to be made of the water. 
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of British Columbia, praying for the admission of British Columbia into the 
Dominion of, Canada.* 

Under article XI of the terms, Canada undertook to secure the construction. 

of a railway extending from the Pacific seaboard through British Columbia, 
to connect with the railway system of Canada. In consideration of this,. 
British Columbia agreed to ‘‘convey to the Dominion Government, in trust, 
to be appropriated in such manner as the Dominion Government may deem 
advisable in furtherance of the construction of the said railway, a similar 
extent of public lands along the line of railway throughout its entire length in 
British Columbia’ (not to exceed, however, twenty (20) miles on each side of 
said line), as may be appropriated for the same purpose by the Dominion 
Government from the public lands in the North-west Territories and the: 
Province of Manitoba.”’ 
Railway Belt Pursuant to this undertaking there was set aside what is known. 
and Peace River as the ‘Railway Belt’ of British Columbia—a strip of terri- 
eR ob bie tory forty miles wide and extending from the easterly boundary 
of the province at the summit of the Rocky mountains to a westerly limit 
bounded by the Meslilloet river, the North arm of Burrard inlet, and the 
western boundaries of townships 39, 38, 2 and 1, west of the Coast meridian. 

The Provincial Government, by 43 Victoria, chap. 11, May 8, 1880, pro-- 
vided for the grant of the territory involved, but the actual conveyance was. 
not made until the passing, by the Provincial Legislature, of an amending Act 
intituled An Act Relating to the Island Railway, the Graving Dock, and 
Railway Lands of the Province, being 47 Victoria, chap. 14, December 19, 
1883.T 

In addition to the land grant provided for and situate 20 miles either side 
of the railway line, there was, by the Act of the British Columbia Legislature: 
of December 19, 1883, an additional grant made to the Dominion Government. 
of “‘three and a half million acres of land in that portion of the Peace River 
district of British Columbia lying east of the Rocky mountains and adjoining 
the North-West Territory of Canada, to be located by the Dominion in one: 
rectangular block.’’ This is the tract known as the Peace River Block.f 

* Consult provisions of section 146 of British North America Act, 1867 ; also, Pope, Joseph,. 
Confederation ; Being a Series of Hitherto Unpublished Documents bearing on the British North. 
America Act, Toronto, 1895 ;—respecting British Columbia, consult Index Ibid; for copy of 
Order-in-Council, Schedule including Addresses, see Revised Statutes of Canada, 1906, Vol. IV, 
pp. 76-85. Consult, also, Revised Statutes of British Columbia, 1911, Vol. I, pp. XLIX, et seq. 
The Statute or Ordinance making change to constitution similar to that of Ontario is No. 147,. 
in Revised Laws of British Columbia, 1871. For the present Constitution of British Columbia, 
see Chapter 44 of the Consolidated Acts, 1911. Consult Documents Illustrative of the Canadian. 
Constitution, by William Houston, Toronto, 1891, see Note No. 30, pp. 233-34. 

} This Act appears in the British Columbia Statutes for 1884, as chap. 14, December 19, 
1883. It is usually cited as chap. 14 of 47 Victoria, 1884. As a matter of fact, however, it was 
passed in 46 Victoria, 1883. The Act, chap. 14 of 1883, assented to May 12, did not become 
operative and may here be neglected. 

{ This additional grant was made in lieu of such lands as had been alienated by British 
Columbia within the Railway Belt, prior to the passing of the Act of December 19, 1883, and was. 
“to be taken by the Province in full of all claims up to this, the latter date aforementioned by’ 
the Province against the Dominion, in respect of delays in the commencement and construction 
of the Canadian Pacific Railway and in respect to the non-construction of the Esquimalt. 


and Nanaimo railway, and shall be taken by the Dominion Government in satisfaction. 
of all claims for additional lands under the terms of union.”’ | 
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The Railway Belt land was conveyed by the Province to the 
Dominion, ‘in trust’ clearly with a view to its settlement at 
an early date.* Thus, section 11 of the Dominion Act, April 
19, 1884, chap. 6, provides that : 


‘“The lands granted to Her Majesty, represented by the Government of 
Canada, in pursuance of the eleventh section of the Terms of Union, by the Act 
of the Legislature of the Province of British Columbia, number eleven of one 
thousand eight hundred and eighty, intituled ‘An Act to authorize the grant of 
certain public lands on the mainland of British Columbia to the Government of the 
Dominion of Canada for Canadian Pacific Railway purposes,’ as amended by 
the Act of the said Legislature, assented to on the nineteenth day of December, 
one thousand eight hundred and eighty-three, intituled, ‘An Act relating to the 
Island Ratlway, the Graving Dock and Ratlway Lands of the Province,’ shall be 
placed upon the market at the earliest date possible, and shall be offered for 
sale on liberal terms to actual settlers.”’ 


Under section (hk) of the recital of this Act the Dominion agreed that : 

“The Government of Canada shall, with all convenient speed, offer for 
sale the lands within the Railway Belt upon the mainland, on liberal terms 
for actual settlers.” | 

According to Court decision, the date of the transfer of the administration 
of the Railway Belt lands to, and the consequent assumption of jurisdiction 
by, the Dominion, was April 19, 1884, this being the date of ratification of the 
agreement by the Parliament of Canada.t 


Drovince The Government of British Columbia contended that it had 
Contends for transferred only the land in the Railway Belt to the Dominion 
ita des Government in trust for purposes incident to the construction 
of the railway, and that, in so doing, it had not relinquished its right to ad- 
minister the waters of the Railway Belt. Accordingly, the Province continued 


Jurisdiction 


-to administer water and water rights within the Railway Belt just as it did 


those outside. 

The settlers of British Columbia were accustomed to the operation of 
strict provincial water laws, and did not—unless in isolated instances—question 
this exercise of jurisdiction. In fact, the Railway Belt inhabitants continued 
to apply to the provincial agents for water rights. Only in exceptional cases, 
where parties had large interests and were more familiar with means of pro- 


_ tecting such, were applications made to the Dominion authorities for grants 


confirmatory of those secured through provincial agency. In accordance with 


* Respecting the purpose and status of the Railway Belt lands, consult Debate on the Subject 
of Confederation with Canada, being Reprint from the Government Gazette Extraordinary of March, 
1870, 165 pp., Victoria, B.C., 1912. Also, with respect to railway lands in British Columbia, 
including Order-in-Council of 16th May, 1871, and copies of many documents relating thereto, 
consult Papers in Connection with the Construction of the Canadian Pacific Railway, between the 


Dominion, Imperial and Provincial Governments, Victoria, 1880, pp. 139-310. 


‘+ Thus, Chief Justice Ritchie, in Queen vs. Farwell, Vol. 14, Supreme Court of Canada Reporis, 
pp. 392 et seq (1887), has stated: ‘‘Therefore, so soon as the Act of the Dominion [47 Vict., 
chapter 6, 19th April, 1884], adopting and confirming the legislation of the Province [British 
Columbia Statutes, 1883, chapter 14, December 19, 1883] was passed, the line of the Canadian 
Pacific Railway thus selected by the Dominion Government and adopted by British Columbia, 
passed out of the control of the executive government of British Columbia, and was held by the 


Crown as represented by the Governor-General of Canada” (pp. 420-21). For confirmatory 


view, compare George vs. Mitchell, in British Columbia Report, Vol. 17, pp. 533 et seq (see p. 534). 
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the policy above mentioned, the Province, between 1884 and 1912, granted 
hundreds of water records in the Railway Belt, both with respect to Crown 
lands and private lands. 

The provincial authorities felt strengthened in their contention by the 
following circumstances : The Dominion Government had not put into force 
special laws or regulations for the administration of the waters of the Railway 
Belt ; it had not attempted to exercise the jurisdiction which the Province 
felt was demanded by the circumstances ; they relied upon a decision given in 
what is commonly known as the Precious Metals case and to which passing 
reference must here be made. 


After 1884, specific questions arose, from time to time, respect- 
Gres Bie ing the extent to which the transference of the land to the 
: Dominion carried with it the rights to minerals, waters, etc., 

and also respecting the jurisdiction of such natural assets. 

On April 3, 1889, the case of the Attorney-General of British Columbia 
vs. Attorney-General of Canada—commonly known as the Precious Metals 
Case—was decided by the Judicial Committee of the Imperial Privy Council 
in favour of the Province.* 

In the course of his judgment, Lord Watson stated : 

‘‘Leaving the precious metals out of view for the present, it seems clear 
that the only ‘conveyance’ contemplated was a transfer to the Dominion of 
the provincial right to manage and settle the lands, and to appropriate the 
revenues. It was neither intended that the lands shall be taken out of the 
Province, nor that the Dominion Government should occupy the position 
of a freeholder within the Province. The object of the Dominion Government 
was to recoup the cost of constructing the railway by selling the land to the 
settlers. Whenever the land is so disposed of, the interest of the Dominion 
comes to an end. The land then ceases to be public land, and reverts to the 
same position as if it had been settled by the Provincial Government in the 
ordinary course of its administration. That was apparently the consideration 
which led to the insertion, in the Agreement of 1883, of the condition that the 
Government of Canada should offer the land for sale, on liberal terms, with all 
convenient speed.’’T | 

It is manifest that this judgment, which seemed to uphold the contention 
of British Columbia, was, naturally, construed by the provincial authorities 
as confirmatory of the position they had taken with respect to waters in the 
Railway Belt. The Dominion authorities, however, questioned, from time 
to time, the course which the Provincial authorities were pursuing with respect 
to Railway Belt waters and water rights. 


Eventually the vexed question of water jurisdiction came into 
the courts. On April 7, 1906, the Provincial Water Com= 
missioners for the District of New Westminster, purporting 
to act under the Water Clauses Consolidation Act, 1897, granted to the Bur- 
rard Power Company, at an annual rental of $566, a record for 25,000 inches 
of water out of Lillooet river and its tributaries. Lillooet river{ and 


Burrard 
Power Case 


* Consult, Appeal Cases, Judicial Committee of Privy Council, Vol. 14, pp. 295, et seq. 
+ Ibid, pp. 301-2. 
{ Now known as the Alouette river, see Fifteenth Report of Geographic Board of Canada. 
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Lillooet lakes lie within the limits of the Railway Belt. The water was to 
be diverted for power development and for industrial purposes, and, after 
use, was to be discharged into Kanaka creek, thus discharging by another 
route into the Fraser river. 

Certain interests holding, from the Dominion Government, timber con- 
cessions on Lillooet lake, protested to the Department of the Interior that 
their rights would be injuriously affected by the proposed diversion. December 
26, 1906, the Attorney-General of Canada fyled an information in the Ex- 
chequer Court of Canada. Subsequently, in the interest of the Province, the 
Attorney-General of British Columbia was made a party to this case, known 
as Burrard Power Company vs. King. The plaintiff contended that, as the 
provincial grant of water to the power company was invalid and conveyed no 
interest to the company, the grant should be cancelled. 


Mee ccs re May 10, 1909, the Exchequer Court of Canada gave decision 
Burrard in favour of the Dominion.* February 15, 1910, an appeal 
Power Case 


from this judgment was dismissed by the Supreme Court of 
Canada.f On appeal to the Privy Council, the Judicial Committee gave 
judgment, November 18, 1910, upholding the decision rendered in favour of 
the Dominion.t 

In delivering judgment for the Judicial Committee, Lord Mersey referred 
to the above quoted statement of Lord Watson with respect to the Precious 
Metals case. He pointed out that one of the objects of Article 11, of the 
Terms of Union, was to afford the Dominion a means of partially recouping 
itself for expenditures in connection with the construction of the Railway by 
sales to settlers of the land transferred. The Judicial Committee held that, 
“if the Province could, by legislation, take away the water from the land, it 

-could also, by legislation, resume possession of the land itself, and thereby so 
derogate from its own grant as to utterly destroy it. Lord Watson’s reference 
in the Precious Metals case, to the 11th Article, so far from supporting the 

- appellants’ contention, is against it. Hesays: ‘The conveyance contemplated 
was a transfer to the Dominion of the provincial right to manage and settle 
the lands and to appropriate the revenues.’ ”’ 

The Judgment of the Judicial Committee states : 

“The grant of the water record in the case now under consideration is an 
attempt on the part of the Province to appropriate the revenues to itself, and 
would, if carried into effect, violate the terms of the contract as interpreted by 
Lord Watson. It is true that Lord Watson adds that the land is not by the 
transfer taken out of the Province, and that once it is ‘settled’ by the Dominion 
it ceases to be public land, and ‘reverts to the same position as if it had been 
settled by the Provincial Government in the ordinary course of its adminis- 
tration.’ But this also is against the appellants’ contention, for it implies that, 


until settled by the Dominion, it remains public land under the Dominion’s 
control. 


* Consult, Burrard Power Company vs. King, in Exchequer Court Reports, Vol. 12, pp. 295, 
et seq. i 

t Consult, Supreme Court of Canada Reports, Vol. 43, pp. 27 et seq. 

t Consult, Appeal Cases Before Judicial Committee of the Privy Council, 1911, pp. 87 et seq. 
See also, Canadian Digest, Toronto, 1911, Vol. II, p. 4,097. 
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“Their Lordships .are of opinion that the lands in question, so long as they 
remain unsettled, are ‘public property’ within the meaning of section 91 of 
the British North America Act, 1867, and, as such, are under the exclusive 
legislative authority of the Parliament of Canada by virtue of the Act of Parlia- 
ment. Before the transfer they were public lands, the proprietary rights in 
which were held by the Crown in right of the Province. After the transfer, 
they were still public lands, but the proprietary rights were held by the Crown 
in right of the Dominion, and for a public purpose, namely, the construction of 
the railway. This being so no Act of the Provincial Legislature could affect 
the ‘waters upon the lands. Nor, in their Lordships’ opinion, does the Water 
Clauses Act of 1897 purport or intend to affect them ; for, by clause 2, the Act 
expressly excludes from its operation waters under the exclusive jurisdiction of 
the Dominion Parliament.’’* ; 

This judgment makes it clear that water records granted by the Province © 
within the Railway Belt subsequent to the transference of the Railway Belt, 
really conferred no rights. On the contrary, the lands within the Railway 
Belt and all unalienated rights, including riparian and water rights connected 


therein, were subject to the jurisdiction of the Parliament of Canada. 


Riomion esis In anticipation of a favourable judgment, the Hon. Frank 
lation following Oliver, Minister, Dept. of Interior, introduced during the 
Burrard Decision —occion of 1909-10, Bill No. 187, being “An Act to Confirm 
and Declare the Right of the Crown for the Dominion, with Respect to Water 
and Water Power, and Relating to the Diversion, Acquisition and Use of 
Water in the Railway Belt, British Columbia.’’ After receiving its first read- 
ing, March 23, 1910, the Bill was withdrawn. Later, subsequent to the Privy 
Council decision in the Burrard Power Case, Bill No. 124, being the Railway 
Belt Water Act, was introduced during the session of 1910-11. It provided 
means for adjusting conflicting claims and rights respecting the waters of the 
Railway Belt and for a system under which new rights should be granted. 
It received its first reading February 23, 1911, but never became law.t In 
1911 the subject was again taken up.{ 

Meantime matters connected with water rights within the Railway Belt 
were in a very unsettled state. The Provincial Water Act of 1909 was in- 
tended to apply to the waters of the whole Province, including those of the 
Railway Belt. This Act of 1909, with minor changes, was re-enacted in 1911. 
Thus, within the Province, as a whole, the Consolidated Water Act of 1911 


was in force. 
Railway Belt April 1, 1912. the Dominion Parliament assented to the Rail- 
Water Act, 1912 way Belt Water Act, 2 George V, chap. 47.** Sec. 5 states : 


“The water so vested in and reserved to the Crown as aforesaid shall, 
during the pleasure of the Governor in Council, be administered under and in 


* See Appeal Cases, Ibid, p.. 95. 

+ This Bill is reprinted in Water Powers of Canada, 1911, pp. 314-16. 

t For good résumé of Railway Belt Legislation, consult ‘‘ Water Rights in the British Columbia 
Railway Belt,’’ by H. W. Grunsky, being Part No. 12, included in Annual Report of the Dominion 
Water Power Branch, for year ending March 31, 1916, pp. 175-188, Ottawa, 1917 ; also, for cor- 
responding material and for comprehensive description of the inauguration of the Railway Belt 
Hydrographic Survey, consult statement by P. A. Carson in Railway Belt Hydrographic Survey 
for 1911-12, being Dominion Water Power Branch, Water Resources Paper No. 1, pp. 17 et seq. 


** This Act is reprinted in Water Resources, Paper No. 1, pp. 24-26. 
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accordance with the provisions of the ‘Water Act, 1909,’ of British Columbia, 
as if the said Act was enacted by the Parliament of Canada, and the officers 
and authorities having powers and duties to exercise and perform under the 
provisions of the said Act shall have the like power and authority with respect 


to or in connection with the administration of the said water.”’ 


Evidently, the Dominion, by this Act of 1912, intended to transfer to 


British Columbia the administration of the waters in the Railway Belt. Un- 


fortunately, it specified the Water Act of 1909, which had already been super- 
seded by the Provincial legislation of 1911. The Province, therefore, was 
placed in the position of having to apply one Act to the Railway Belt and 
another Act to the rest of the Province. Obviously, such anomalous adminis- 
tration was most unsatisfactory. Means were, therefore, sought by which to 
deal with the existing situation. Representations were made by the Minister 
of Lands of British Columbia, the Hon. W. R. Ross, demonstrating that, from 
the provincial standpoint, the existing legislation would prove ineffective and 
unsatisfactory. He requested that the Provincial authorities be fully em- 
powered to deal with the many conflicting claims and interests which had 
arisen, due to conditions prevailing in the Railway Belt. 


Referring to the existing dual administration, Hon. W. R. Ross stated : 


“Think of what it would have meant to have a dual administration in the 
Belt. Innumerable streams in that section, whose waters are much in demand, 
flow, now on Provincial and now on Dominion lands. The situation is further 
complicated by the fact that, as fast as the Dominion Government issues 


‘patents to private lands, the lands so patented come under provincial juris- 


diction. The boundary of the Belt, therefore, has been a constantly changing 
one as far as water adminstration is concerned, and many cases have arisen 
where the act of either the one Government or the other in granting certain 
rights in the waters has been called into question.’’* 


Consequent upon the representations of the provincial authorities, the 
Minister of the Interior, Hon. W. J. Roche, introduced the Railway Belt Water 
Act, 1913. This Act, chap. 45, was assented to June 6,1913. By section 5, 
amending secs. 3, 4, 5 and 6 of the 1912 Act, it specifically recognizes that: 


‘All records, grants, licenses, orders in council, claims or contracts of, for 
affecting the use of water within the Railway Belt, heretofore granted or pur- 
porting or bona fide claimed to have been granted by any provincial or local 
authority and all applications to such authority for records, grants, licenses, 
orders in council, claims or contracts of, for or affecting the use of water within 
the Railway Belt heretofore made and now pending shall be deemed to be valid 
and effective to the same extent for the like purposes, and subject in the like 
manner to the jurisdiction of the Board, (and shall be subject to all the obli- 
gations and limitations imposed by the Water Acts), as if made, issued, 
authorized, claimed or pending with respect to water in British Columbia not 
within the Railway Belt.’’t 


Provincial: Thus, by this Act, the hundreds of invalid water records granted 
[nips by the provincial authorities in the Railway Belt in the years 
ene 1884-1912, were validated, subject, however, to the preserva- 
tion of the integrity of the grants made, in the same period, by the Dominion 


*See Daily Colonist, Victoria, V.I., June 15, 1913. 
} This Act is reprinted in Water Resources, Paper No. 1, pp. 26-28. 
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Government ; and the Water Acts of British Columbia existing on June 6, 
1913, namely, the Consolidated Act of 1911, and the amendments of 1912 and 
1913, were expressly made applicable to the administration of the Provincial 
authorities within the Railway Belt.* 

By an alteration in the definition of the term ‘‘Railway Belt,’’ an excep- 
tion was made in the case of waters in all reserves or areas that were then, or 
in the future might be, set apart and designated as Dominion Parks. The 
waters in these reserves are now administered by the Dominion authorities 
under the Dominion Forest Reserves and Parks Act, and under water-power 
regulations of the Dominion Government applicable to Dominion lands in 
Manitoba, Saskatchewan, Alberta and the Northwest Territories.f 

The Dominion Railway Belt Water Act, as amended in 1913, had pro- 
vided for making the provincial Water Act of March 4, 1914—which consoli- 
dated and revised the water legislation of the Province—effective within the 
Railway Belt. Thus, the Dominion measure states : 


‘“The Governor in Council may direct that any Act, or portion thereof, 
passed by the Legislature of the Province of British Columbia after the third day 
of March, nineteen hundred and thirteen, relating to water in the province not 
within the Railway Belt, shall apply to the water in the Railway Belt as if such 
Act were enacted by the Parliament of Canada. 

‘‘Every Order in Council passed under the authority of this section shall 
have force and effect only after it has been published for four consecutive 
weeks in The Canada Gazette. Every such Order in Council shall be laid before 
both Houses of Parliament within the first fifteen days of the session next after 
the date thereof, and such Order in Council shall remain in force until the day 
immediately succeeding the prorogation of that session of Parliament, and no 
longer, unless during that session it is approved by resolution of both Houses 
of Parliament.”’ 


February 27, 1915, the Dominion Government, by order in council,t made 
the provincial Water Act of 1914 effective—with the exception respecting Parks 
just explained—for administering Dominion waters within the Railway Belt. 


* With regard to the views of the provincial authorities respecting the advantages accruing 
from the Dominion’s action in vesting jurisdiction in the Province, consult comprehensive state- 
ment by Hon. W. R. Ross on ‘Water Rights’ in the Daily Colonist, Victoria, June 15, 1913. 
Also, for a statement made, following a conference subsequently held between officials from the 
Dept. of Interior and the Province, respecting the transference of executive papers relating to 
Dominion and Provincial administration of waters, the conducting of hydrographic surveys, etc., 
see ‘Water Rights Now on Workable Basis,’ in the Daily Colonist, Victoria, August 21,1913. 

+ Water-powers in these provinces and territories are administered under section 35 of the 
Dominion Lands Act, 7-8 Edward VII, chapter 20, as amended by section 6, chapter 27, of 4-5 
George V, and Regulations established and approved thereunder (in virtue of the provisions of 
subsection (b) of section 17 of the Dominion Forest Reserves and Parks Act, 1-2 George V, chapter 
10). Orders-in-Council respecting the Regulations are dated June 2, 1909, June 8, 1909, April 
20, 1910, January 24, 1911, June 6, 1911, August 12, 1911, August 2, 1913, February 9, 1915, 
and August 6, 1917. The Order-in-Council of June 6, 1911, made the Regulations applicable to 
all forest reserves and parks ; the Order-in-Council of February 9, 1913, makes them applicable 
to all school lands ; the Order-in-Council of August 2, 1913, facilitates the granting of leases and 
licenses in the case of small water-powers of less capacity than 200 horse-power, and the Order- 
in-Council of August 6, 1917, provides for the protection of lands necessary to water-power de- 
velopment, by stipulating that such lands shall only be conveyed to homesteaders as a leasehold 
tenancy from year to year. For copy of section 35 of Dominion Lands Act; also for copy of 
Water-Power Regulations, see Water Powers of Manitoba, Saskatchewan and Alberta, by L. G. 
Denis and J. B. Challies, pp. 302 e¢ seg., Commission of Conservation, Ottawa, 1916 ; also, Water 
Powers of Manitoba, by D. L. McLean, S. S. Scovil and J. T. Johnston, being Water Resources 
Paper No. 7, Chapter IX, pp. 209 et seg., Dominion Water Power Branch, Ottawa, 1914. 

tSee Canada Gazette, March 6, 13, 20 or 27, 1915. 
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Dominion Re- Although the various difficulties relating to water adminis- 
tains Certain tration have now been satisfactorily adjusted between the 
Contes Dominion and Provincial authorities, and co-operative ar- 
rangements are now carried on with respect to surveys and other matters, yet 
the Dominion Government has not surrendered its basic jurisdiction over the 
waters in the Railway Belt. Instead, it has virtually made the provincial 
authorities trustees for the interests of the Dominion Govermnent in those 
waters and, under the existing legislation, retains the power to withdraw at 
any time the administration granted to the Province. 


The- Dominion Government, under the Railway Belt Act (chap. 59, 
R.S.C., 1906), and under such regulations as have been established by the 
Governor in Council in conformity with this Act ; also under section 9 of the 
Railway Belt Water Act as amended in 1913, specifically reserves all control 
over, and administration of, Dominion lands within the Railway Belt. This con- 
trol constitutes an important check upon the provincial authorities, inasmuch 
as no important development of Railway Belt waters is possible without control 
or ownership of lands adjacent to the waters, and release of such lands would 
have to be obtained under conditions imposed, or approved, by the Federal 
authorities.* Thus the Act provides that 


“The Governor in Council may, from time to time, regulate the manner 
in which and the terms and conditions on which the said lands shall be surveyed, 
laid out, administered, dealt with and disposed of.’’t 


In accordance with arrangements made between the Federal and Provincial 
authorities, the following clauses ate to be inserted, respectively, in every 
authorization and license issued, involving entry upon Crown lands that lie 
within the Railway Belt.f 

Each authorization involving entry upon Crown lands states : 


“This authorization shall not be valid or effective to authorize the use or 
occupation of any lands belonging to the Crown in the right of Canada « nless 
and until approved by the Minister of the Interior of Canada, and shall be 
subject to such terms and conditions as the said Minister may prescribe respect- 
ing such use or occupation.’ 


Each license involving entry upon Crown lands states : 


“This license shall not be valid or effective to authorize the construction 
or maintenance of any works upon or the use or occupation of any lands belong- 
ing to the Crown in the right of Canada unless and until approved by the 
Minister of the Interior of Canada, and shall be subject to such terms and 


* Author's Note.—While this Report was in the press the Federal authorities of Canada 
promulgated ‘‘ Water-Lands Regulations,’ which contain special provisions for the disposal and 
administration of lands in the Railway Belt of British Columbia required for the development of 
water-powers and other water privileges. These regulations are intended to harmonize with the 
administration of waters by the provincial authorities. The Regulations were published in the 
Canada Gazette, July 20, 1918, pages 249 to 252: also in issues of July 27, Aug. 3 and Aug. 10. 
Application, of course, may be made either to the Dominion or the Provincial authorities for 
copies of these Regulations. 

Tt See sub-section 4 of section 11. 

} Where Indian Reserve lands are involved, there would be substituted the proper termin- 


ea poncble to such lands as administered by the officers of the Department of Indian Affairs, 
anada. ; 
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conditions as the said Minister may prescribe respecting such one 
maintenance, use or occupation ”’ 

Problems, both Provincial and Dominion, respecting the use of the inlanel 
waters of British Columbia, have now been reduced to a satisfactory working 
basis. 

The foregoing historical survey, commencing with early colonial days, 
indicates how the present provincial water legislation has been evolved ; and 
it shows that there was little, either in the common law of England, or in the 
statutes of older commonwealths, which could adequately serve as a precedent 
for the solution of many of the problems peculiarly associated with the use of 
waters in British Columbia. The Province has seriously and diligently 
wrestled with its own water problems and has, step by step, developed its 
present comprehensive water code—a code which, under wise administration, 
cannot fail to promote the welfare of the citizens of British Columbia, and a 
code which will, under the Canadian form of government, undoubtedly stand 
the test, alike of time and of all litigation that may be brought against it. 


Chronological Key to Water Legislation in British Columbia 


The early Proclamations and Acts of Vancouver Island and British Col- 
umbia which embody clauses relating to water rights, contain, in addition, 
much matter which sometimes renders it difficult readily to detect those por- 
tions of legislation which bear specifically upon the use of water in the Province. 


The following chronological list of enactments constitutes a guide to the 
various Proclamations and Acts and also to the particular places in such where 
references to water will be found. 


The numbers of early Proclamations are those found in the copies of the 
early Proclamations and Acts as bound, indexed and filed in the office of the 
Attorney-General of British Columbia.* Wherever available, the short titles 
have been given. Such of the Statutes and earlier Proclamations, as are 
reproduced in Martin’s Mining Cases,t have been indicated in the following 
list by the letter M. | 


PROCLAMATIONS, REGULATIONS AND ACTS 


1858—Sept. 2, Revocation of License of May 30, 1838, to Hudson’s Bay 
Company. 

1858—Nov. 19, Imperial Act, 21-22 Vict., chap. 99, Aug. 2, 1858; An Act 
to Provide for the Government of British Columbia ; consult preamble, 
also section I, defining Boundaries, and section VI, which excludes 
Vancouver Island. 


1859—Feb. 14, British Columbia Land Proclamation ; see sections 1, 3, 6, 
8 and 9. . 


1859—Aug. 31, Gold Fields Act, 1859 ; consult 2nd paragraph, also sections 
VI, VIII, XI, XII and XVI—(M). 


* See Author's Note, page 48. 


+ See Reports of Mining Cases, Decided by the Courts of British Columbia, and the Courts of 
Appeal Therefrom, etc., by Hon. Archer Martin, 2 vols., Toronto, Vol. I, 1903; Vol. II, Part 1, 
1905; Part 2, 1908; Part 3, (in preparation); see especially i in Vol. I, pp. 531 et seq. 
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BRITISH COLUMBIA COAST TIMBER 
The lower slopes and valleys of the Vancouver Island range, and of the western side of the Coast mountains are usually covered with a dense growth of heavy timber 
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1859—Sept. 7, Rules and Regulations for the Working of Gold Mines, see 
sections PoOVIT to Ais AIT. XVIII and XIX—(M). 

1860—Jan. 4, British Columbia Land Proclamation, see sections 1 and 16. 

1860—Jan. 6,.Rules and Regulations for the Working of Gold Mines ; consult 
preamble, also, section VI. 

1861—Feb. 19, Proclamation No. X XVII, Vancouver Island Land Proclamation, 
1861; see section XVIII, which relates to the saving of water privileges 
for mining purposes. 

1861—Aug. 27, No. 9, British Columbia Pre-emption Consolidation Act, 1861; 
see section XX VII. 

’ 1862—Sept. 6, No. LIX, Vancouver Island Land Proclamation, 1862;* consult 
preamble, also, sections I and XXXIV. 

1862—Sept. 29, No. 9, Rules and Regulations (Ditches) Under The Gold Fields 
Act, 1859; consult especially preamble, also, sections I and VIII to XII. 

1863—Feb. 24, Rules and Regulations issued in conformity with Gold Fields 
Act, 1859; consult preamble, also sections IV, V and VIII. 

1863—Mar. 25, No. 4, Gold Fields Act, 1863; consult preamble, also sections 
3, 4, 5, 6 and 10. 

1864—-Feb. 1, No. 1, The Mining Drains Act, 1864; see sections I and IX. 

1864—Feb. 26, No. 4, Gold. Fields Act, 1864; consult sections 9 to 26 relating 
to Bed-rock Flumes, also sections 37 and 56. 

1864—May 4, No. 13, The Inland Navigation Ordinance, 1864; consult sections 
XVI and XVII, which define inland waters. 

1865—Mar. 28, No. 14, Gold Mining Ordinance, 1865; consult section 29, also 
Part V re Bed-rock Flumes, being sections 52-55 ; Part VI re Drainage, 
being sections 56 to 65 and Part X re Ditches, being sections 99-125. 

1865—Apr. 11, No. 27, Land Ordinance, 1865; consult preamble, also sections 
1, 2, 3, 8, and 24, and under ‘Water,’ sections 44 to 50. 

1866—Mar. 29, No. 10, The Williams Creek Flume Ordinance, 1866; see 
preamble, also clauses (e) and (f) of section I. 

1866—Nov. 19, Union of two Colonies of British Columbia and Vancouver 
Island. 

1867—Mar. 6, The English Law Ordinance, 1867, An Ordinance to Assimilate 
the General Application of English Law; see section 2. 

1867—Apr. 2, No. 34, Gold Mining Ordinance, 1867 (see section 36), also Part 
V. re Bed-rock Flumes, being sections 59-68 ; Part VI., re Drainage of 
Mines, being sections 69-77 and Part X, re Ditches, being sections 
106-132—(M). 

187 0—June 1, No. 18, Land Ordinance, 1870; consult preamble, also section 
i and, ‘under heading: ‘Water,’ sections XXX to XX XVII. 

1871—Revised Laws of British Columbia, 1871; No. 90 is the Gold Mining 
Ordinance 1867 ; No. 144 is the Land Ordinance, 1870 (see above). : 

1872—Apr. 11, No. 14, An Act to Amend The Gold Mining Ordinance, 1867; 
see section 10, which relates to periods of water scarcity. 

1872—Apr. 11, No. 28, Public Works Act, 1872; (see sections 1, 2, 3, 4 and 6). 

1872—Apr. 11, No. 31, Land Ordinance Amendment Act, 1872; consists of 
sections 1, 2, 3, 4, and deals with beneficial use of water respecting lands. 


; * The water clause in the Vancouver Island Proclamation, No. LIX of 1862, follows very 
closely that of Proclamation No. XXVII of 1861. 
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1873—Feb. 21, No. 1, The Land Ordinance Amendment Act, 1873; see sections 
7 and 19, 

1873—Feb. 21, No. 9, Public Works Extension Act, 1873; see sections 6, 17, 
19 and 20. | 

1873—Feb. 21, No. 10, The Drainage, Dyking and Irrigation Act, 1873.* 

1873—Feb. 21, No. 4, The Gold Mining Amendment Act, 1873; see section 
13 which relates to tunnels for draining purposes. 

1874—Mar. 2, No. 2, Land Act, 1874; this is a consolidation of land laws, 
consult sections 1, 48 to 55, 74 and 81. 

1874—Mar. 2, No. 24, Real Property Conveyance Act, 1874, being an Act 
to facilitate the conveyance of Real Property; see section 2. 

1874—Mar. 2, No. 25, Leaseholds Act, 1874, being an Act to facilitate the 
granting of certain leases; see section 2. 

1875—Apr. 22, No. 5, Land Act, 1875; consult section 1, 48 to 55, 74 and 81, 
which correspond in numbering and text to sections in the Land Act, 
1874. ; 

1876—May 19, No. 14, British Columbia Line Fences and Water Courses 
Act, 1876; see sections 3 and 6, which are typical. 

1877—Consolidated Statutes of British Columbia, 1877; chapter 123 is the 
Gold Mining Ordinance, 1867 (consolidated with chapters 14 of 1872 ; 
4 and 14 of 1873; 3 of 1874, and 26 of 1876); chapter 98 is the Land 
Act, 1875 ; chapter 75 is the Line Fences and Water-courses Act, 1876. 

1882—Apr. 21, chap. 6, Land Amendment Act, 1882; see sections 3 and 4. 

1882—Apr. 21, chap. 8, Mineral Act, 1882; consult sections 1, 2, 13, 49, also 
Part V, re Bed-rock Flumes, being sections 80-89; Part VI, re Drainage 
of Mines, being sections 90-99 ; and Part X, ve Ditches, being sections 
128-153. 

1884—-Feb. 18, chap. 10, The Mineral Act, 1884; consult sections 6 and 41, 
also Part V, re Bed-rock Flumes, being sections 75-84; Part VI, re 
Drainage of Mines, being 85-94 ; and Part X, re Ditches, being sections 
123-149—(M). 

1884—-Feb. 18, chap. 16, Land Act, 1884; see sections 43 to 53 and 65. 

1886—Apr.. 6, chap. 10, An Act to Amend the Land Act, 1884; see sections 
12 3aand: >, 

1886—Apr. 6, chap. 24, An Act Providing for the Election and Defining the 
Duties of Water Viewers. 

1888—Apr. 28, chap. 16, An Act to Amend the Land Act, 1884; see section 1, 
which relates to the diversion of water to Indian Reserves. 

1888—Consolidated Statutes of British Columbia, 1888; chapter 82 is the 
Mineral Act and re water embodies chapter 10 of 1884; chapter 66 is 
the Land Act, and re water (sections 39 to 52) comprises chapter 16, 
1884, chapter 10, 1886, and chapter 16, 1888 ; chapter 117 is the Water 
Viewers Act, being chapter 24, 1886; chapter 36 is the Drainage, 
Dyking and Irrigation Act, 1873, as amended by chap. 9, 1881, and chap. 
4, 1882. | 

1890—Apr. 26, chap. 39, British Columbia Railway Act; see sections 9(3) 
and 9(5). 

1890—Apr. 26 chap. 43, Rivers and Streams Act, 1890; an act to regulate 
the clearing of rivers and streams ; contains 17 sections. 


* For further and later legislation respecting drainage and dyking, consult the Statutes of 
British Columbia. See, for example, chapter 69 of the Revised Statutes of 1911. 
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1891—Apr. 20, chap. 25, Mineral Act, 1891; consult section 2, also in Part IT, 
under ‘Water Rights,’ sections 60 to 80, and in Part V. under ‘Water,’ 
“sections 130 to 136—(M). 
1891—Apr. 20, chap. 26, Placer Mining Act, 1891; consult section 2; also 
Part IV re ‘Water Rights,’ being sections 54 to 78; Part VI re Bed-rock 
a being sections 100 to 111 ; and sections 151(k) (1) (m) and 170 
M 


1892—Apr. 23, chap. 47, Water Privileges Act, 1892; defines and regulates 
powers of companies to divert water for power purposes; consult 
more especially, preamble and sections 2 to 6. 

1894—-Apr. 11, chap. 33, Placer Mining Amendment Act, 1894; see sections 
2, 8, 9, and 10—(M). 

1894—Apr. 11, chap. 12, Drainage, Dyking and Irrigation Act, 1894; consult 
sections 2, 10, 12, 16 and 64. 

1895—Feb. 21, chap. 34, Line Fences and Water-courses Amendment Act, 
1895 ; see sections 2 and 3. 

1895—Feb. +4 chap. 39, Mineral Act, Amendment Act, 1895; see section 
2—(M). } 

1895—Feb. 21, chap. 40, Placer Mining Act, 1891, Amendment Act, 1895; 
see section 2—(M). 

1896—Apr. 17, chap. 34, Mineral Act, 1896; consult section 2; also in Part 
II, under ‘Water Rights,’ being sections 59 to 79; in part V, under 
‘Water,’ being sections 128 to 134; and section 157—(M). 

1896—Apr. 17, chap; 35, Placer Mining Act Amendment Act, 1896 ; see sec- 
tions 2, 14, 15 and 16 —(M). 

1897—May 8, chap. 29, Placer Mining Act (1891) Amendment Act, 1897 ; 
see section 3—(M). 

1897—May 8, chap. 45, Water Clauses Consolidation Act, 1897. 

1897—Revised Statutes of British Columbia, 1897 ; chapter 190 is the Water 
Clauses Consolidation Act, 1897 (chap. 45, 1897) ; chapter 64 is the 
Drainage, Dyking and Irrigation Act, 1894 (being chap. 12, 1894, as 
amended in 1895 and 1896) ; chapter 76 is the Line Fences and Water- 
courses Act (Cons. Acts, 1888, chap. 45, as amended in 1894, 1895 and 
1896) ; chapter 113 is the Land Act (Cons. Acts, 1888, chap. 66, as 
amended in 1890-1-2-3-4-5-6 and 7) ; chapter 135 is the Mineral Act, 
1896 (chapter 34, 1896) ; chapter 136 is the Placer Mining Act, 1891 
(being chap. 26, 1891, as amended in 1895, 1896 and 1897) ; chapter 
168 is the Rivers and Streams Act, 1890 (chap. 43, 1890) ; chapter 115 
is the English Law Act (Cons. Acts, 1888, chap. 69). 

1899—Feb. 27, chap. 37, Department of Lands and Works Act, 1899; see 
Sections 10 and 11. 

1899—Feb. 27, chap. 77, An Act to Amend the Water Clauses Consolidation 
Act, 1897 ; see sections 1 and 2. 

1900—Aug. 31, chap. 44, An Act to Amend the Water Clauses Consolidation 


Net ESO, 
1901—May 11, chap. 25, British Columbia Fisheries Act, 1901 ; see sections 
: 26 and 54. 
1901—May 11, chap 38, Placer Mining Act Amendment Act, 1901; see 
section 4. 


1901—May 11, chap. 64, Wood Pulp Act, 1901; this Act provides against 
summary cancellation of water rights (see section 2). | 
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1902—June 21, chap. 56, Power Companies Relief Act, 1902. 


1902—June 21, chap. 72, Water Clauses Consolidation Act, 1897, Amendment 
ACt, 1902. 


1903—May 4, chap. 28, Water-courses Obstruction Act, 1903. 


1904—-Feb. 10, chap. 56, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1904. 


1905—Apr. 8, chap. 34, Land Act Further Amendment Act, 1905 ; see section 2. 
1905—Apr. 8, chap. 55, Water Clauses Consolidation Act, Amendment Act, 
1905. 


1906—Mar. 12, chap. 47, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1906. 


1907—Apr. 25, chap. 14, Ditches and Water-courses Act, 1907. 
1907—Apr. 25, chap. 18, Line Fences Act, Amendment Act, 1907. 


1907—Apr. 25, chap. 47, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1907. 


1907—Apr. 25, chap. 33, Rivers and Streams Act, Amendment Act, 1907. 


1908—Mar. 7, chap. 56, Water Clauses Consolidation Act, 1897, Amendment 
Act, 1908. 


1909—Mar. 12, chap. 48, Water Act, 1909. 
1910—Mar. 10, chap. 52, Water Act, 1909, Amendment Act, 1910. 
1911—Mar. 1, chap. 59, Water Act, 1909, Amendment Act, 1911. 


1911—Revised Statutes of Brittsh Columbia, 1911; chapter 239 is the Water 
Act, 1909 (chap. 48, 1909, as amended) ; chapter 69 is the Drainage, 
Dyking and Irrigation Act (R.S. 1897, chap. 64, as amended by chap. 
19, 1901) ; chapter 84 is the Line Fences Act (R.S. 1897,.chap. 76, as 
amended by chap. 19, 1903-4) ; chapter 129 is the Land Act, 1908 
(chap. 30, 1908) ; chapter 157 is the Mineral Act (R.S. 1897, chap. 135, 
with later amendments); chapter 165 is the Placer Mining Act (R.S. 
1897, chap. 136, as amended). 


1912—-Feb. 27, chap. 49, Water Act Amendment Act, 1912. 

1913—Mar. 1, chap. 82, Water Act Amendment Act, 1913. 

1914—Mar. 4, chap. 81, Water Act, 1914. 

1915—Mar. 6, chap. 65, Pulp and Paper Companies’ Water Agreement Act. 
1917—May 19, chap. 75, Water Act, 1914, Amendment Act, 1917. 


BRIEF MEMORANDUM RESPECTING PROCEDURE TO OBTAIN 
A WATER LICENSE 


The following outline of procedure will assist an applicant for a water 
license for power purposes to understand clearly the procedure demanded by 
the British Columbia Water Act. The applicant should, however, early 
establish communication with the Provincial Water Rights Branch and be in 
touch also with the Engineer and Water Recorder of the Water District. The 
Water Rights Branch will furnish all essential information and gladly co- 
operate to guide the applicant. 

In successively passing the various essential stages of obtaining his Certi- 
ficate of Approval, when necessary ; the Permit to make surveys, if required ; 
the conditional water license; and eventually the final water license ; 
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the applicant is greatly assisted by the various forms provided by the pro- 
vincial authorities—although in some cases the use of the forms is optional. 
In dealing with the successive steps, these forms are herein referred to by the 
respective numbers. From time to time it may be found necessary to modify 
somewhat present procedure, or even to change some of the forms now in use; 
such changes, however, will not affect the general usefulness of this outline of 
procedure, because the forms now in use and the procedure followed are in 
accord with the general principles embodied in the Water Act—principles, 
indeed, which are basic to the whole water legislation of the province. 


First STEP 


Posting Notice—Notice must be posted in certain conspicuous places. 
Providing the information required is given, no special forms are demanded. 
Forms are however provided : No. 101, suitable for an application to take and 
use water ; No. 102, suitable for an application to store or pen back water ; 
and No. 103, combining, in a single form, the features of Nos. 101 and 102. 


(See Sec. 70 of Water Act.) 
SECOND STEP 


Filing and Serving Copies of Notice—After posting notice in Step One, 
notice to the same effect must be filed in the office of the Water Recorder for 
the district and served upon each owner whose land will in any way be affected. 
No particular form is specified, and same form as is used in Step One may be 
employed. Proof of this step having been taken is later required. (See Sec. 
71.) 


THIRD STEP 


Advertisement—Published notice, similar to posted notice, but containing, 
in addition, the date of the first appearance of such notice in a local news- 
paper, and a statement that objections may be filed with the Comptroller or 
with the Water Recorder within thirty* days, is to be inserted once a week 
for four weeks in a local newspaper, in every water district affected, and, in 
the case of Class C licenses—a class which includes licenses for power to be 
sold{—the notice must also be published for two weeks in the British Columbia 
Gazetie and must state, in addition, that the petition for approval of the under- 
taking will be heard in the office of the Board of Investigation at a date to be 
fixed by the Comptroller, and that any interested person may file objection. 


(See Sec. 72.) 
FouRTH STEP 


The Application—Within ten days after the first appearance of the notice 
in the local newspaper, the applicant must file with the same Water Recorder 
an application and sketch. The application must be in duplicate on Form 


* The period of 30 days specified in Sec. 72 is stated to be an error, and should be the same 
as the period of 50 days mentioned in Sec. 77. Doubtless, in administering the Act, the full 50 
days would be allowed for objections to be entered, even though the advertisement in the news- 
paper notifies the intending objector that he has only 30 days for this purpose. . 
T See p. 89 for definition. 
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104. It is recognized that at this stage the information in possession of the 
applicant may be somewhat meagre. Pending accurate surveys, information 
respecting the head obtainable, the extent to which storage may be rendered 
available and the regimen of the stream involved, may all be uncertain. 
Nevertheless, the applicant should give all available information, and the 
sketch, although it need not be drawn to scale, must show (a) the course of 
the stream; (b) the proposed point of diversion; (c) the situation of all 
principal works, such as ditches, dams, reservoirs, etc.; (d) the boundaries and 
lot numbers of the land on which water is to be used ; (e) the particular place 
of use ; (f) the boundaries, lot numbers and names of owners of lands in any 
wise affected. | 

At this step the Water Recorder, having first endorsed on the duplicate 
application the date of its filing, forwards it to the Comptroller, together with 
copy of posted notice previously filed. Communication is made by means of 
Form 105. 

FIFTH STEP 


Additional Information Required—Upon receiving the application, the 
Comptroller sends forms and a printed letter, on Form 107, requesting addi- 
tional information and asking that certain fees be paid before a certain date ; 
which date is to be within 50 days of first appearance of notice in local news- 


paper. 
SIXTH STEP 


Payment of Fees—The payment of fees constitutes the sixth step. Al- 
though so called in the Act, this sixth step is not so much an isolated step 
following Step Five, as it is a step closely associated with the procedure of 
Step Five. It is counselled that the fees, in any event, be promptly remitted, 
because, if this is done and unavoidable delays should chance to occur in re- 
turning the forms connected with Step Five, an extension of time may be 


obtained. 
FIFTH STEP—(Continued) 


The forms sent by the Comptroller are Form 108, Applicant’s Letter, and 
Form 106, Proof of Posting, Serving and Publishing Notice. The information 
called for at this stage of the procedure varies with the different classes of 
licenses, and will be clearly indicated to the applicant by the forms themselves. 
Thus, in the case of a Class C application, it is necessary to supply the in- 
formation specified in Secs. 75 (1) (k) and 75 (1) (m) of the Act. 


CERTIFICATE OF APPROVAL—The obtaining of a Certificate of Approval of 
the undertaking isa veryimportant part of the procedure leading to the grant- 
ing of a Class C license. The applicant should carefully study and conform to 
the requirements set forth in Secs. 77 to 84 of the Water Act, 1914. These 
sections describe the information which the applicant must specifically furnish, 
to whom, and what notices shall be sent, the procedures respecting the hearing 
of petition, and the issuance and publication of the certificate. (Consult, also, 
Chap. IV herein.) 
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SEVENTH STEP 


Surveys and Further Publication—After the certificate of approval has 
been granted, the applicant may obtain a permit to make surveys, and, after 
giving security for the payment of compensation for damages, etc., may 
proceed with the necessary surveys.* The authorization to make surveys is 
on Form 1,001, and specifies the time within which the plans, specifications 
and detailed estimates of cost of works involved must be completed and filed, 
in duplicate, with the Comptroller. 

It is very important that all applicants for water license should under- 
stand the class and scope of information which must be furnished by the plans 


and specifications required to be submitted prior to the granting of a condi- 


tional license. These requirements are set forth on Form 1,000, which should 
be carefully studied. 

When the applicant has prepared the information and plans, they are 
forwarded to the Comptroller, with an Application for the Approval of Plans 
on Form 150, which gives the estimated cost of the entire works and the time 
required for their completion. 

Having filed the plans, the applicant—as soon as he is advised by the 
Comptroller that same are in order and copies have been filed with local Water 
Recorder—publishes a notice once a week for four consecutive weeks in a local 


newspaper and in two consecutive issues of the British Columbia Gazette, that 


the plans have been filed and are open to inspection in the office of the local 
Water Recorder. The applicant must also serve a copy of the notice on every 
party whose land is affected. The notice is prepared on Form 151. (See 
Sec. 80 (5) and (6).) 


CONDITIONAL LICENSE—The Comptroller takes into consideration all mat- 
ters relating to the application, including the date of the application itself, all 
subsequent proceedings, the objections filed, the Certificate of Approval, etc., 
and, after approving the plans, he may issue a Conditional License. As issued 
to a power company, the form used is No. 1,003.f (See Sec. 91.) 

Accompanying and forming an essential part of the Conditional License 
are two exhibits—‘A’ and ‘B.’ Exhibit ‘A’ includes a plan showing the 
point of diversion from the stream and furnishes, in addition, a description 
of the lands upon which the power is to be generated, and of the territory 


* The Board of Investigation is authorized to secure such information by means of surveys 
and special investigations as may be necessary for its deliberations, and if such surveys are re- 
quired before the granting of the Certificate of Approval (see Secs. 86 and 87), the Board may 
order the obtaining of such information, either through its field officers, or by such other means 
as the Board may order. (See Secs. 79, 80 and 81.) 

tConditional license for domestic, mining, miscellaneous, Form 1,002 ; for irrigation, Form 
1,004 ; for storage, Form 1,008 ; and for clearing streams, Form 1,009. In any development 
involving storage, it is required by the Act, Sec. 11 (3), that separate licenses be issued for diver- 
sion and for storage. The procedure for obtaining the two licenses may be combined in the 
posting of notices and in all subsequent steps. The Comptroller may consider such applications 
concurrently, but he must, nevertheless, issue the licenses separately. An independent applica- 
tion for a license for storage could, of course, be made by a holder of a license for diversion. The 
Storage License, in every case, is subservient to the ‘‘diversion”’ license. This is clearly seen 
from the preamble and other statements in the Forms (No. 1,008 and No. 1,024) for conditional 
and final water licenses for storage. 
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within which such power may be disposed of. Exhibit ‘B’ describes and ap- 
proves the plans and specifications, and is on Form 1,005. | 


The Conditional License also embodies the Certificate of Approval and, 


with exhibits A and B, defines fully and specifically the powers and privileges 
conferred under the Act upon the licensee. 
EIGHTH STEP 


Taking of Lands and Construction of Works—Having secured a Conditional 
License, the applicant may proceed with his works. If it is necessary to enter 


upon Crown lands, the applicant must obtain a permit from the Minister, » 


and to this end must forward a petition, accompanied by a satisfactory plan 
or section showing his requirements in this matter. (See Secs. 92, 93, 94 and 
95.) | 

Such subjects as the procedure of applicant with respect to his entry or 
construction of works on private lands, the compensation to be paid, also the 
arbitration and various procedure to be followed, are dealt with in Secs. 
96 to 116, of the Water Act. 


NINTH STEP 


Filing Proof of Completion—On completion of his works the applicant 
must file proof of completion, making use of Form 153. This states that the 
works are completed and the water put to beneficial use (in whole or in part). 

This proof must be furnished within 60 days of the date for completion fixed 
in the Conditional License. 


FinaL Lic—ENsE—Upon the filing of satisfactory proof (Sec. 117), or upon 
an inspection by provincial authorities, which demonstrates, to the satisfac- 
tion of the Comptroller, that the terms of the Conditional License have been 


complied with, a Final License is issued for such portion of the water recorded 


as has been put to beneficial use. The Final License for ‘Class C’ is issued 
on Form 1,022; for domestic, mining and miscellaneous, on Form 1,021 ; 
irrigation, on Form 1,023; storage,-on Form 1,024; and clearing streams, 
on Form 1,025. , 
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CHAPTER IV 


—_———— 


Certificates of Approval—Orders in Council—F ees 


NDER the water legislation of British Columbia a ‘Final License’ is 
essential, as representing a grant of water-power rights and privileges. 
Of this final license, a ‘Certificate of Approval of Undertaking’ forms an 
integral part.* The certificate sets forth, specifically, the chief physical features 
of the undertaking. It must be published in the British Columbia Gazette, 
but publication of the final license is not required. The Gazette, therefore, 
usually constitutes the readiest source from which to obtain information re- 
specting individual grants of water-power rights and privileges. A list of 
certificates of approval and orders in council relating chiefly to water-power 
companies, with page references to the Gazette, is contained in this chapter.f 
With respect to the history of these certificates of approval, and the sig- 
nificance of certain dates relating thereto, it may be pointed out that under 
the ‘Water Clauses Consolidation Act, 1897,’ ‘a power company,’ as defined 
in secs. 78-83 of said Act, could, subsequent to and consequent upon the filing 
of certain documents specified in sec. 85, obtain the approval of the Lieut.- 
Governor in council (sec. 86), who, by sec. 87, was empowered to issue a certi- 
ficate of approval of the undertaking. This certificate was deemed to form 
part of the memorandum and articles of association of the company (sec. 88). 
It specified the amount of capital to be subscribed and the time within which 
any portion of the capital was to be available in respect of any specified portion 
of the undertaking and works ; it also fixed the time for the commencing and 
completion of the works or portions thereof. A copy of the certificate was to 
be published for one month in the British Columbia Gazette, and in a newspaper 
published or circulated within the area in which the undertaking and works 
were to be carried on. A certified copy was also to be filed in the office of the 
Commissioner and Gold Commissioner having territorial jurisdiction in said 
district (sec. 87). 

As the Lieut.-Governor in council could vary the terms and conditions of 
the first certificate issued, from time to time orders in council were passed, 
granting extension of time or other modifications with respect to the under- 
taking. 


* Where such is required. See Chapter III, pp. 73, 74, 76, 77, 87, 91. 

+ Note—Re consulting the Index to the British Columbia Gazette, with reference to matters 
relating to water, note that previous to 1909, ‘Certificates of Approval’ are usually indexed 
under Provincial Secretary's Department; ‘Reserves on Water’ and ‘Cancellations of Reserves 
under Lands and Works—sub-heading Reserves. Other references may be found under Orders 
in Council and Proclamations, both Dominion and Provincial, and, also, occasionally, under the 
heading Miscellaneous. Subsequent to the year 1909, such matters are generally segregated in the 
index under Water Notices and subsequent to the establishment of the Water Rights Branch, 
under the two headings Water Rights Branch and Water Notices; also, consult under other 
headings mentioned above. 
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A change in the wording of sec. 85 of the ‘Water Clauses Consolidation 
Act, 1897, Amendment Act, 1908,’ made it clear that a power company, ‘before 
proceeding with the construction of its works,’ shall apply to the Lieut.- 
‘Governor in council for the approval and “‘shall obtain a certificate of approval 
of its undertaking,’ and shall also give notice of such intention by a notice 
inserted in the British Columbia Gazette and in any newspaper published and 
circulated in the district in which the works are to be constructed. It should 
be noted, however, that, prior to the passing of the ‘Water Act, 1909, Amend- 
ment Act, 1912,’ the license might be obtained before the certificate of approval. 

By the ‘Water Act, 1909,’ any municipality or company that had obtained 
a license for more than four cubic feet of water per second was required (sec. 83) 
to obtain approval of the proposed undertaking and works by the Lieut.- 
Governor in council, who was empowered (sec. 89) to issue a certificate, signed 
by the clerk of the Executive Council, approving the proposed undertaking 
and works. ‘This certificate was deemed to be conclusive evidence in any 
court of law.* | : 

The ‘matters and things’ to be set forth by the certificate were as follows :f 

‘‘(a) The amount of the capital of the company which shall be subscribed 
and the amount actually paid up, before the company shall begin the con- 
struction of the works ; or, 

‘‘(b) If the work has been divided into parts, then the amount of capital 
to be subscribed and actually paid up in respect of each part, before beginning 
the works on each particular part ; 

‘‘(c) The time within which the works shall be begun and, if divided, 
then the time within which each part shall be begun ; 

‘“‘(d) The time within which the works shall be completed and in actual 
operation ; 

‘‘(e) The area within which the company may exercise its powers.”’ 

The ‘Water Act Amendment Act, 1912,’ repealed the provisions of parts 
Veand? Vi of the “Water Act, 1909,’ relating, respectively, to proceduresm 
general and to the approval of undertakings and, also, stipulated that licenses 
for the taking and using of water, for municipal or power purposes, could only 
be obtained by a municipality or company after the approval of the under- 
taking by the Lieut.-Governor in council. (See ‘75’ under sec. 27.) 

Under the ‘Water Act Amendment Act, 1913,’ instead of the certificate 

of approval being granted by the Lieut.-Governor in council and signed by 
the clerk of the Executive Council, it was granted by, and under the hand 
of, the Minister of Lands. 
The various sections as amended, dealing with the issuance of 
a certificate of approval, have been embodied in the ‘Water 
Act, 1914.’ Under it, the Minister of Lands (sec. 81) may 
issue a certificate of approval setting forth that the proposed undertaking has 
been approved, subject to such alterations, limitations, restrictions and con- 
ditions as, in the public interest, he may deem just. 


Water Act, 
1914 


*See sec. 318, ‘Water Act, 1909’; also sec. 323 of the Revised Statutes of 1911; also see 
‘Water Act Amendment Act, 1912,’ sec. 66, and compare sec. 93 of the ‘Water Act Amendment 
Act, 1913,’ and secs. 27 and 91 (3) of the ‘Water Act, 1914.’ 

+See sec. 90. These ‘matters and things’ are similar to those called for by sec. 87 of the 
Act of 1897, 
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Certificates of approval under the present Water Act are required only 
in the case of ‘Class C’ applications (see sec. 79-86) ; and, further, no author- 
ization to make surveys and no water license shall issue to ‘Class C’ applicants 
without the express approval of the Minister (see sec. 11-(4) (5).) 

In granting new licenses, the provincial authorities aim to issue an in- 
strument which shall clearly set forth, with adequate detail, the rights and 
obligations of the licensee, as well as a comprehensive description of the chief 
physical features relating to the use of the water in question. 

Under the present Water Act, the certificate of approval is issued before 
either a conditional or a final license, and, in each case, forms part thereof. 
It has no further force or effect should the license, for any reason, become void. 

The ‘matters and things’ required by sec. 82 to be set out in the certi- 
ficate of approval deviate but little from the corresponding clauses of the 
earlier acts. This section requires a statement of “‘the amount of the bond 
(if any) which will be required as security for the payment by the applicant 
of all costs in connection with the investigation by the Department of his 
application.”’ 

As heretofore, the certificate may be amended, varied and altered, or 
further certificates may be issued (sec. 83), while sec. 84 states : 


‘“A copy of every certificate issued or amended under the last three pre- 
ceding sections, certified under the hand of the Minister, shall be filed with 
the Comptroller, the Water Recorder of ‘every district affected,’ and such 
other person as the ‘rules’ may require, and, in the case of companies, with 
the Registrar of Joint Stock Companies, and shall be published at the expense 
of the applicant, once in the Gazette and once in a local newspaper in each 
district included in the territorial limit of the undertaking.” 
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CERTIFICATES OF APPROVAL AND CERTAIN OTHER ORDERS IN COUNCIL RELATING TO THE 
DIVERSION OF WATER CHIEFLY FOR POWER PURPOSES 


Published in 
British Columbia 
Gazette 


Date of 
Certificate 
Streams affected | of Approval 
or Order in 

Council 


Grantee Remarks 


Date 


= | |] 


Bear creek, lower|Apr. 18,1914|/May 7,1914] 2720|Approves undertaking. Relates 


' Adams River Lumber Co.... 
Adams r., "Adams to floating logs and tamber. 


1., Chase ok. 
(tributarySouth 
Saar ea 
do July 17,1916/Aug. 10,1916} 1655|Approves undertaking. 
Alberni Water Works Co.|Roger Greok yr ere Apr. 13,1909]..... Eran Rl My ae eee expropriate water record 


[Inc. July 2, 1908]. 
ars one Power and Light|Fortune creek . 
Co. [Inc. Aug. 20, 1906). 


hf 
; Consult an Act for the relief of 
the Armstrong Power & Light 
Co., Ltd., 1909, chap. 3, B.C. 
Statutes.* : 
Ashcroft Water, Power &/Bonaparte river..|May 6, 1898|/May 12, 1898] 1005|Approves undertaking, 
Light Co. [Inc. Feb. 25, 


1898]. 


Belgo-Canadian Fruit Lands. |Ideal lake, North/Oct. 18,1910]....... A ere Nt ....|Approval of certain works. 
fork Mission ck. 
Fo Co REA ROM SP UK» ees ey Waar a Mar. 28, 1911]/Apr. 27,1911] 5250|/ Approves undertaking. 
Bella Coola Pulp & Paper Co.|New Memis ye Nov;.) 6.1902) Gi see ane | ee Grants water record. 
Bella Coola Telephone, Light/Skomahl river .../Oct. 13,1909/Oct. 14,1909} 5058|Approves undertaking. 
& Power Co. [Inc. May 13, 
1908] 
do 1h.) plies rene a 512 June 22, 1910/June 23, 1910] 5946|Approves amendment and au- 
; f f : thorizes extension. 
Britannia Power Co. [Inc.|Britannia creek,]Mar. 2,1905|Mar. 2,1905| 385|/Approves undertaking. 
Oct. 28, 1903]. Howe sound 
SCC: LEO eh So So RD May 13,1908]............].....|Crown grant of certain lands. 
rittingham and Young Co..|Mesliloet (Indian)/Oct. 19,1909]............]..... Authorized to proceed with un- 
r.and Salmonr., dertaking. 
Orfordbay,Bute 
inlet 
do. 0. Nov. 28) 1901 kon eae tnd gees Grants extension of time. 
\ do. Pe eek Sd a ales Jan. 18,1912/Feb. 1,1912] 817|Approves of assignment of license. 
British-American Dredging}Pine creek....... June 26,1903}Aug. 6,1903] 1686;Approves undertaking and ac- 
Co. quisition of water record. 
LOL UM Cees S's Sa eco « July 27,1905|July 27, 1905) 1590]/Approves undertaking. 
Ost Tey ORCIEMe es Sees. swiss oo Sept. 14, 1907|Sept. 14, 1907| 6163/Authorizes change of name to 
British epenene Electric Min- 
Y ing Co., 
British WColunbia\ Wecerieien, onic inc oeces sta cb santa ne ESOC OR lo vache See Ss ei Power Co. and 
Railway Co. Vancouver Island Power Co. 


British Columbia Power and|Cheakamus river. Sept. 4,1914)Apr. 8,1915; 997|Approves undertaking. 


Electric Co. 


July 14,1913/July 24,1913] 6306/Approves undertaking. 


[Inc. ees: 17, 1909]. 


Canadian Odlliarica ads ns al... oo cb osc oe Me ean eee a eee See Wellington Colliery Co. 
Canadian Industrial Co. Sori Powell river...... Dec. 12, 1906]/Dec. 18, 1906] 4073]Approves undertaking. 
Pacific Coast Power Co.). 
ORT Leip Me Dee, 247 1006)0 sa. setae tae Grant of pulp leases. 
Ty eto rlske:s e's Sept. 22, 1909]............].....|/Grants extension of time. 
apace Water, Power and|Kettle river...... eb. 2,1899]Feb. 5,1899} 145)/Approves undertaking. 
ight Co 
re Cosma exe eeu 21 aa sane June: 22, 1900 iwi aed ....(Confirmation and approval of 
above certificate. 
he Reems oGeeeieioUly 18,1000 Ue ok aie uth ae Grants extension of time. 
Aes cheer gaa eee Jan. 27,1902]............|.....|Grants further extension of time. 
Cassiar Power aA IndustriallFall creek... .... July 26 "TOOU Me oaes aie al ea eeees Grants record. 
Co. [{Inc. June 28, 1901]. 
Bo, 11, 300 SAUNT arena pa tan te July 30,1901;Aug. 1,1901] 1256]}Reserve of lands for selection of 
timber limits. 
Couteau Power Co. [Inc. Oct.|Shuswap river Fab,. 19: 1919) ee ae’ acetal epee Certificate of approval, subse- 
19, 1908 quently superseded. 
e Co MD ded Weiskircher on ys oe WDecr.S1 219 12 |e ah mata eaeke ree 
do. sjeralletat aehote epee eeeia Aug. 28, 1913|/Sept. 18, 1913} 7489}Approves undertaking 
is Ce PRIOR en aRALIN Prem es np LA Soa June 30,1914|July 30,1914} 4428}/Grants extension of time 
GOs Cy Pe Aho alle esa e oreearetre Aug. 21,1915/Oct. 14, 1915] 2913]Grants further extension of time 
Oe Cee oa De eee meee ere eee Oct. 19,1916|/Nov. 2, 1916] 2350]/Grants further extension of time. 
Cranbrook Electric Light Co. Mary river and|May 2,1907|May 23, 1907| 2754|Approves undertaking 
ake 
do. eceeccecceeeees{/May 2,1907|July 11,1907] 4147/Approves slight amendment to 
above certificate. 
at Di gt MEL Sahin niats a Sa INOVs ety MOUS c ornnieie cars ....|Crown grant of lot 6320A, Koo- 
tenay district. 
do. Ee A Pee Par 3 Obs Jia, 1800! oc nacwn bale wees Grants extension of time. 
GOR yt 5 ah RNR? tas oe eres Dec. 20, 1909|/Dec. 30,1909] 6951)Approves change in height of ° 


dam, from 30 to 60 feet, and 
grants extension of time. 


* This company failed to apply for a certificate of approval and a special act was passed to put said company 
in the same position as if it had duly applied. 


Denver Light and Power Co. 


; Lardeau Light and Power Co.|South fork, Lar- 
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CERTIFICATES OF APPROVAL AND CERTAIN OTHER ORDERS IN COUNCIL RELATING TO THE 
DIVERSION OF WATER CHIEFLY FOR POWER PURPOSES—Continued 


Date of 
Certificate 


Published in | 
British Columbia 


Grantee Streams affected | of Approval Gazette Remarks 
or Order in 
Council Date Page 
Crows Nest Pass Electric|Elk river........ Nar t Sy LOOGr eibiens sedis nic Pureats Approves undertaking. 
Light and Power Co. 
Oe MEG aa ASUS n sie.c:5 syn Bae. OG, LOO sale eande'? oh hears Agreement with telephone com- 


pany. 
Cummings, Alfred, of Fernie |Linklater creek.. .|Oct. 12,1911)Nov. 9, 1911/)15758}Authorizes construction of works. 


Daly Reduction Co. [Inc.|Unnamed creek |July 30,1903}/Aug. 6, 1903) 1686|/Approves undertaking and plans. 

Mar. 7, 1903]. and _ Twenty- 
mile(Hedley)ck. 
Carpenter creek,|July 23,1903|July 23,1903 


Slocan lake 
Mar. 24, 1905 


eweeereereeeeree eae 


1573| Approves undertaking. 
{Inc. Mar 2, 1903]. 


Denver Water Works Co. 
[Inc. Aug. 20, 1904.] 


Elko Water, Light and Power|Silver Spring lake,|Oct. 19,1916/Dec. 28, 1916 


BRE ea ts eee ds ae ats Grants application. 


2741|Approves undertaking. 


Co. Elk river 
mrrermmie, City offi. iscd syed s Fairy creek...... Avate, 205 SO ot db enncth soa Adjudication confirmed. 
Rey MRR een at Sul aes a's a wx wee w 0-4 Mate 815 TOG os) Soe dee 25-8 ic Adjudication confirmed. 
Or YY Wen ee ate wioleteat's Scene se ha ov se Mar. 3,1910)May 19,1910] 4140|Approves | undertaking. Water 


supply for Fernie and vicinity, 


Ganges Water and Power Co.|No. 1. spring and|Sept. 4, 1914/Sept. 17, 1914 
Maxwell lake, 


Salt spring Id. 


5653|Approves undertaking. Water 

supply to certain parts of 
Wide} division of Salt Spring 
isla. 


d 
Gilley Bros., Ltd........... 5652!Approves undertaking. 


.|Dennet lake andjSept. 4, 1914/Sept. 17, 1914 
Munroe creek, 
Pitt river 
Grand Forks Water, Power|Granby (North |Sept. 18, 1899|Sept. 21, 1899 
and Light Co. [Inc. May 8,| fork Kettle) 
1897]. river 
0 RR BEER ee Now, £2, 190s etn cases eeleaes Grants leave to expropriate land. 
Greenwood City Water|Boundary and |June 16,1906|June 21,1906] 1620|)Approves undertaking. 
Works Co. Copper creeks 


1613/Approves undertaking. 


Industrial Power Co. of B.C.|Fairy falls, Clow- 
{Inc. July 19, 1899]. hom river, Sal- 


mon Arm 
.|Aug. 8,1901 


July 10,1900|July 12,1900] 1158)Approves undertaking. 


Baie cl atte inc Wala sic c Approves grant of water. 
, 


Kamloops, city of.......... .../Aug. 27,1914)Aug. 27, 1914 
acne Irrigation and/Bonnard, Mc- |Nov. 14,1902|Nov. 27,1902 
Power Co. [Inc. Sept. 13,] Queen, Dairy 
1900 and Jamieson 
cks: (trib.North 


5184| Approves undertaking. 
2170|Approves undertaking and plan. 


gine re ; 
do. oO. Mar. 25, 1903|Mar. 26,1903} 573|;Approves undertaking. 
Kamloops Fruitlands, Irriga-|................ Apr. 27,1910}May 19,1910] 4139|Approves schedule of rates. 
tion and Power Co. 
NSASIOUCILY: WAbCT=WOLKS:.. oc clsca avis eeasdest ee Mars Ack OD| sicd as tale «ool aablats Approves grant of water-record. 


Keremeos Land Co. [Inc.|/Ashnolariver....|July 8,1907|Sept. 19, 1907 
June 17, 1907]. 


Kootenay’ Air Supply Co.|Coffee creek, Koo-|Mar. 4,1898)Mar. 10, 1898 
(Inc. Sept. 13, 1897]. tenay river 


6163|Approves undertaking. 
595| Approves undertaking. 


May 3,1901/May 9,1901} 765)Approves undertaking and plans. 


{Inc. Apr. 2, 1901]. 


ayaa aie Light andjSilver creek, Nich- 
olson creck 


deau river 
Mar. 25,1914)/Apr. 16,1914 
.jJune 14,1911 


2342|Approves undertaking. Water 
supply to vicinity of Mission. 
Pag Se ghee pee § Approves water license. 
Mining Co. 
Nairns Falls Power Co......|Nairns falls, 
Green river 
Millstone river... 


Sept. 4,1914)/Dec. 10,1914 
May 19,1904|)May 19,1904 


6799|Approves undertaking. 


Nanaimo Electric Light Pow- 
er and Heating Co. 
Nanaimo ie water works. 


948|Approves undertaking and plans. 


‘ aig fork, Nana- 
img river 


583} Approves undertaking. 
i power. 


Nelson City water works... .|/Anderson creek... 
Newport Water Co......... Staamus river, 
Howe sound 


PY Se RR Wi ee Approves grant of water. 

8407|Approves undertaking. Wate 
supply to lots 486, 833, 912 and 
957, Group 1, Westminster dis- 
fect. and Squamish Indian Re- 


Mar. 3,1914)|May 28,1914] 3082 Ga right-of-way. 
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CERTIFICATES OF APPROVAL AND CERTAIN OTHER ORDERS IN COUNCIL RELATING TO THE 
DIVERSION OF WATER CHIEFLY FOR POWER PURPOSES—Continued 


Date of Published in 
Certificate British Columbia 
Grantee Streams affected | of Approval Gazette Remarks 
or Order in |————— 
Council Date Page 
North Vancouver, District of|Lynn creek, Mos-|July 22, 1904]/............J]..... Approyes assignment of 300 


quito creek, 
creeks in Dis- 
trict lots 802, 
785, 882, 881 
and Rice lake 


do. do. Aug 
do. do. Oct 
North Vancouver, city of.... do Aug 
GOT tas Py SE OR AT. cae oc ses June 
AOR pe A Ue Pit aeeet oan e at cece. Aug 
FeV SW en, eee Zp | ree thr AN Ae eb. 
CO zs ha eRe ee eres te Ree oe Jan 
Ocean ‘Palis Cows eee eee lake and/JDec. 


ee 


eer cecec ose er ecece 


Sept. 18, 1899] (see also 
Canadian Industrial Co.). 


CLO RE RN carlin oe MeN ails 1S ais enon styecaye coon July 10, 1900) July 
LOM ETER ee Or earl ate esac eles aes cients Julye SG OZ ee ieee eae nn eae 
CLOMBATG Rams: MAPA e tata aso ses! a areteete te July 29,1903)/Aug. 6, 1903 
CL SPRITE TT San 2c cys & chai panere eee Sept. 22, 1904/Sept. 22, 1904 
CLOVE TT i168 bik oa chal’s aiacnt ete Dec. 12, 1906/Dec. 13, 1906 
Pacific Pulp and Power Co.|Union creek and|Mar. 26, 1907/Apr. 4, 1907 
[Inc. Aug. 9, 1906]. tributaries 
POO alae scot dae FER 25 AOTU) e no Ara ost aioe 
CLO MMmE IE Asia 2 uta Acie (oye Mar. 20, 1912] Mar. 21, 1912 
Pema District Munici-/Penticton creek...)Nov 1, 1911}July 4, 1912 
pality. 
Pine Creek Power Co. [Inc.}Pine creek and |Aug. 29,190i]/Aug. 19,1901 
June 28, 1901]. Surprise lake 
GOs 11 En an RA rR Aree t Nov. 26, 1906] Nov. 29, 1906 
Placer Gold Wines’... 5... . oe creek, Atlin|July 15,1910|July 21, 1910 
istrict 
Port Alberni, city of........ China creek, Al-|Dec. 27,1913/Apr. 30, 1914 
berni canal 
Port Coquitlam, city of..... Gold creek, Co-jOct. 19,1916|/Nov. 9,1916 
quitlam river 
Port Edward Townsite Co...|Wolf creek.......)/Dec. 1,1913)/Dec. 26,1913 
Port Essington Water Co....}Cunningham lake|Jan. 7,1914/Feb. 5,1914 


and ck, Skeena 
river 
Noons creek, Bur- 


Port Moody, city of........ 
rard 


Powell River Paper Co...... 


Prince George, city of....... 


lake,|Feb. 


ree Co. [Inc. June 30,} river and tribu- 
1906.] taries 
do. Woodworth lake, |June 
Pine creek 
GO sigh ys" Bl heir icaterete assis Mar 
GGigs Ris ol. ira eee eh ges ce Apr 
(6 (apes Oi MMA es ee SARS nan sie Mme ee May 
GOs et ied: | eal Daeeereter ere trate Aug 
GO. Ula I EL ce eeletaccia ee ror Mar 
GOs 9 0 aos a Sea eee Jan 


. 25, 1907/Feb. 


. 16, 1908] Apr. 
. 30, 1908 


. 27,1904|Sept. 15, 1904 
. 12,1904/Oct. 13, 1904 


inches. 


1736| Approves undertaking. 
1952)/Approves undertaking. Amend- 
ed certificate. 


16, L906) creer eae Adjudication approved re water 
records, Seymour creek. 
2 PL OOS | tre hae = See ee Adjudication approved. 
27,1908/Sep. 3, 1908} 3255|/Approves undertaking. 
1, DOTS); Lo a eee a eee ae Approves applicabiene for lots 856 
and 857 for water works. 
8,1914/Feb. 5,1914; 800/Approves undertaking. Exten- 
sion of water supply, North 
Vancouver. 
Sli LOU) oe od cette ek ele Approves plan and prose of 9 
bridges. 


28, 1907 


2,1899/Oct. 5, 1899 


12, 1900 


. 29, 1915|May 6, 1915] 1318}Approves 


2, 1912 
6, 1916] Nov. 16, 1916 


22,1907|/Feb. 28, 1907 


7, 1907 
2, 1908 
May 77,1908 


eee ece eee eee ele econe 


Approves record. 


865] Approves undertaking and plans. 


1707| Approves undertaking. 


1158/Approves undertaking. 

Grants extension of time. 

1685| Approves undertaking and plan. 
1789, Approves undertaking and plan. 
4073| Approves undertaking. 

1544| Approves undertaking. 


Grants extension of time. 
2305/Grants further extension of time. 
6177| Approves undertaking and plans. 


1400] Approves undertaking and plan. 


3827 Approves undertaking. 
7715| Approves undertaking. 


2590|/Approves undertaking. Waiter- 
supply to municipality. 
2391 enero undertaking as amend- 


9451|Approves undertaking. Water 
supply to lot 446, rge. 5, Coast 
district. 

874|Approves undertaking. Water 
supply for townsite of Port 
Essington. 

undertaking. Water 

supply to city of Port Moody. 


Approves construction of paper 


mill. 
2450|/Approves undertaking. Water 
supply to Prince George and 
district. 
866|Reservation of 300 inches on all 
streams in Tsimpsean penin- 


sula. 
Record amended from 2,000 to 
5,000 miners’ inches. 
1373)/Approves undertaking and diver- 
sion. 
1755|Approves undertaking. 


19, 1908|May 21, 1908} 1888}Approves undertaking. This cer- 


. 11,1908/Aug. 13,1908 


see eee ee eece ete eens 


ee oe ey 


tificate supersedes those dated 
Mar. 16 and Apr. 30. 
2950/All unrecorded water of McNich- 
oll’s creek reserved for munici- 
palities. 
Grants extension of time. 
Cancelling two water licenses and 
transferring same to Prince 
Rupert. 


nM 
+d 
. 


7 


ee eS 


; 


Roger Creek Water Co., 
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Date of Published in 
Certificate British Columbia 
Grantee Streams affected | of Approval Gazette Remarks 
or Order in 
Council Date Page 
Prince Rupert, city of....... Woodworth and|Jan. 7,1914/Apr. 2,1914| 2085)Approves undertaking and as- 


Shawatlan lakes 
and Thulme r., 
Wark channel 


signment of licenses 203 and 
214. 


do, do. Mar. 10,1915/Apr. 22,1915} 1135|/Approves undertaking as far as it 
relates to application for li- 
cense 
Quesnelle pc cn Gold|Swift river....... Mar. 31,1911}Apr. 13,1911] 4571 Approves undertaking. 
Mining Co. 
Quatsino Power and Pulp Co.|Feettah creek.... .|Oct. 20,1902]............]..... Approves record. 
[Ine. Oct. 20, 1902]. 
Rock Creek Irrigation Co.}Rock creek......)]May 2,1907|May 2,1907| 2199|Approves undertaking. 


{Inc. Mar. 25, 1907]. 
Al-|Roger creek, Som-|Oct. 
berni. ass river 
Rossland Air Supply Co.|Beaver ck, Salmon|Jan. 
[Inc. Sept. 30, 1898]. r.and North fork 
Salmon river 
.|Murphy, Boulder|July 
and Blueberry 


Rossland City water-rights.. 


creeks 
Rossland Water and Light/S t oney, 
Co. Stoney and Lit- 
tle Sheep cks. 
[Inc.|Murphy, 
and Stoney cks. 


Rossland Power Co. 
Aug. 21, 1902]. 


Salmon Arm, city of........ East Canoe creek,|May 
Shuswap lake 
Sandon City, water works and|Tributary, Saw-|Mar. 
Power. mill, Carpenter 
and Sandon cks. 
do. do. Mar. 
Sidney Water and Power Co. Supply spring No.|Aug. 
1 and we 
Snohosh Water, Light and/Snohosh _lake,|Mar. 


Power Co. (Inc. Mar. 23, 
1908}. 
Sooke Harbour Water Co... 


Deadman ck. 


.|East fork Sooke|Apr. 
river 

Southern Okanagan Power/Okanagan river, 
Co. [Inc. ee 21, 1905]. Dog lake outlet 


Aug. 


Pols fiat AAO ge aes ae Aug. 
South Vancouver, Munici-|Seymour creek...|Aug. 
pality of. 
Spallumcheen Corporation.. .|Davis pe .|Sept. 
Oo. See er Oe! by oases a2 May 
Spruce Creek Power Co. [Inc. Banee creek..... Mar. 
Feb. 13, 1904] 
Stave Lake Power Co. [Inc./Stave river andj{Apr. 
Sept. 15, 1899]. tributaries 
OTN MLE A MATS, oye ees SAB CLL TO Oct 
Ora ete We wee oe ees ty ayes Sept 
DONBSE Se AI) eo ckiee ato coer June 
GM oen NOTE aay at hs Ercan tee ara ieee May 
Glee Dg Pet eae Cag ee Doers RPO Pe June 
COB, atl tad plas rcp ceteratheten hamid Dec 
CO ae Me TUES Ca eh ee, Oct 
“Ol 21 hae Ue flea WEee CR borate eek ieee AL Sept 
CO Mae (PM) Hesitet ors oats a cgatebanebtes July 


Surf Inlet Power Co. 


{Inc.|Cougar lake, Prin-|Apr. 
Apr. 9, ae 


cess Royal Id. 
Oo. do. May 
Speen. Lumber and Trading|Kennedy river. . 

Oo. 


Thompson Valley IrrigationjJLake of the|Mar. 
and Power Co. [Inc. June 8,| Woods, Pennie, 
1908]. Sh and Bull 

akes 


do. Sept. 


Little|Sept. 


RockiNov. 


.|Sept. 


23, 1913|Nov. 


24, 1899|Jan. 


5, 1899 


23, 1899 


5, 1903] Nov. 


6, 1914|May 


10, 1903 


19, 1903 
5, 1913]Aug. 


24, 1908| Mar. 


8, 1913|July 


10, 1909|Sept. 


16, 1909] Mar. 


28, 1909|Sept. 


6, 1913 
26, 1899 


ee a ae 


5, 1903 


21,1914 


16 CSO 6 616 0 ow 6 fe & 6 6» 


Ww te ee hoe 


14,1913 
26, 1908 


17, 1913 
2, 1909 


10, 1910 


30, 1909 


8408|Approves undertaking. Munici- 
pal supply to city of Alberni. 
107|Approves undertaking. 


Grants diversions. 


Approves and confirms diver- 
sions. 


2457|Approves undertaking and plan. 


2933|Approves undertaking. Water 
supply to Salmon Arm and 
vicinity. 

Question of powers referred to 
Supreme Court. 


Confirms adjudication. 

6795|Approves undertaking. Water 
supply to North Saanich dis- 
trict. 

1288|Approves undertaking with plans.. 


6151|Approves undertaking. 
4069|Approves undertaking. 


PARA beg ott ols Reese st Extends time for completion. 
AG LOOG heres Ais cinch aN tiem. Grants record of 1,000 inches 
from Seymour creek and ad- 
ditional 300 inches. 
TS EOC Tee ers st at bee ale Grants record. 
ei!) OOS BPE Be Adjudication approved. 
3, 1904|Mar. 10,1904) 429|Approves undertaking. 
14,1900/Apr. 26,1900] 694|Approves undertaking with plan. 
OU ie eds wows Varies terms of approval and 
grants extension of time. 
OIA TOT Seeks dss clipes oe Varies terms of certificate and 
grants extension of time. 
DiS VGOO eae Mer ale ate Grants further extension of time. 
T2.1 SOS ee ae re Ire Ba Grants extension of time for 
completion of waste-way. 
SAO AE flee ene Mien, Grants further extension of time. 
7,1904|June 22,1905] 1286/Approves amended design and 
undertaking. 
. 31,1906|/Nov. 22, 1906] 3699|/Approves undertaking. 
PA Ligon USL 0 oN I Paar ene gett 1 SOM ling San Grants further extension of time. 
14,1910|July 14,1910] 7292|Approves undertaking and a- 
mends certificate of Oct. 31, 
1906. 
DE AIO sere keel saeco ee Grants diversion. 
25,1916|June 1,1916| 1118|Approves undertaking. 
DIAVOOGW rot aee cial ola tas er eres fo Grants permission to _ clear 
stream, 


1603] Approves undertaking and au- 
thorizes acquisition of water 
records controlled by B.C. 
Horticultural Estates, Ltd. 

4710|Schedule of rates. 
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Western Canada 


West Kootenay 


Light Co. [Inc. May 8,} Lower Bonning- 
1897]. ton and Upper 
Bonnington 
falls 
BOs. i) VS NM RENE PR bd 5: oss 05s OMT islet coat che netnatl crane 
Ce | ed) a rr Dee. 1a 2002 ee Yeh ose 
pe Meee a a) 2 Apne 255 1905 ta ie hae pee 
ree MMU Wit” a Aug. 17,1905}Aug. 17, 1905 
rs MN) oo Ah Aig S20 EO OG iim mien Tria we 
GOs) 0 hy (5 Wie lea ae Ochi er tTOOS WR eRe eval Ay ces 
Westminster Power Co...... Mesliloet river 
and tributaries.|June 6,1913/June 26, 1913 
Young, Brandt, 
, Norton and 
Hixon creeks 
BO.) Ht) LaPeer ihes's 4's July 30,1915|Sept. 2, 1915 
do. Beste Iateieh sicie fee, 'c\'s ss July 18, 1916/Sept. 15, 1916 
do. RO ER ae hi al 34,5" Oct. 19,1916|Nov. 9, 1916 


West Vancouver, 


White Valley Irrigation and|Jones or Creigh-|Aug. 
Power Co. [Inc. Mar. 31, 


Power Co 


Power and/Kootenay river.|Noy. 


City of....|Brothers creek,|Apr. 


; 19,1915|May 20, 1915 
Capilano creek 


21,1906)Aug. 23, 1906 
ton creek 


*heweeececeoecsrecercecrecotloe er eeeeerer ele eg ep eevee esececelesceseon 


cee esceereoeceerteooees 


Date of Published in 
Certificate British Columbia 
Grantee Streams affected | of Approval Gazetie Remarks 
or Order in 
Council Date Page 
Vancouver, City of......... Seymour ck. and|June 14, 1912|Sept. 12, 1912} 8538]Approves undertaking. 
lake, Capilano 
river and Cold “ 
creek 
Vancouver Power Co. [Inc./Coquitlam and]Dec. 4,1901]............]. ....|Approves diversion. 
Jan. 25, 1898]. Buntzen lakes 
do. MPABM Rea Feb. 14, 1902/Feb. 20,1902] 246/Approves undertaking. 
Ch nS he eae Feb. 16, 19031 Se, ba eee Confirms adjudication. 
do. rire oe May 18, 1906|May 25, 1906] 1285 roves further undertaking 
with plans. 
de. pede setae eel ee et ey aS ae May 21,1908] 1888|Approves further undertaking. 
sia cht RS Ot OR pr : Fa oS eps wee ee 
Vancouver Island Power Co.|Jordan river and|Nov. 4, 1909|Nov. ar 1909] 5562/Approves undertaking. 
(Inc. Jan. 16, 1907.) tribs, Trip and 
Bear ecks, Dur- 
rant, Trout and 
; Heal lakes 
Vernon City water works..../Long lake....... Fob. (9: 1808) foe eee .....|Approves record 3,000 inches. 
po tc ORM Hing oo Sept. 12, 3905) 1. coc ae ee Reserve placed upon 3,000 inches 
for 1 year for municipal pur- 
poses 
sR rn roe 8 A Aug. 23,1906]....... eae {Reservation extended for another 
ear 
To MMT ire bee on June 12,1908/July 2,1908] 2353 Beasevation upon 2,000 inches for 
2 years approved. 
aa ck Soa 1,1909]............].....}Right to expropriate granted. 
Victoria Power von [Inc. July|Shawnigan lake Sep 29, 1904|Sept. 29, 1904] 1843|Approves undertaking and plans. 
17, 1897]. and Koksilah r. 
Oey 0) ay Re Sock ug! 14 O06 Loe a io eum ...| Approves reservation for Victoria 
city of all unrecorded water. 
pole eam Mie 8 eA June LS AO {ae eee el eee Approves extension of time. 
oC ear Yen's 9)! c/a a Mars, OOo ye tae, cia a, Approves reservation. 
Wellington Colliery Co...... Puntledge river.. .| Nov. 27,1911/Dec. 7, 1911]/16825]Approves undertaking. 


See Stave Lake Power Co. 


Confirms records assigned to 
Company and approves grant 
of 200,000 inches. 


Grants right-of-way. 

Government’s acceptance of 
Company’s proposed terms of 
settlement of arrears. 

Confirms water record and grants 
right-of-way. 

1763} Approves undertaking. 

Grants extension of time. 

Grants further extension of time. 


5644] Approves undertaking. 


2484\|Amends certificate by granting 
extension of time. 

1991)/Amends certificate by granting 
extension of time. 

2392 ae tee undertaking as amend- 


1479|Approves undertaking. Water 
supply to municipality of West 
Vancouver. 

2395] Approves undertaking. 


1906]. 
GOsma holon, Ee ean Nov: 12,1906] cae leaos soe ..-.-|Approves rules for measuring 
water to customers. 
OS all God. aoe one weeeeeee|Nov. 14, 1906|Nov. 22, 1906 she Approves schedule of rates. 
do. inal Salat tea Ee task Nov. 16, 1906)............}.....|Approves that copies of orders 
in Council Nos. 668 and 669 
2 be furnished to solicitors. 
10 OR | ee, AB De eo Sept. 22, 1908|/Sept. 24, 1908} 3581/Approves revised schedule of 
rates. 
Rota ra a Mole a ok Belay er May 11, 1909]... 2: SIA 5 .....|Approves extension of works. 
Ymir Water Works Co. [Inc.}................ Dec. 19,1898}. ...|Approves record 100 inches. 


May 25, 1898}. 
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RuLEs, REGULATIONS AND FEES UNDER THE WATER ACT 


The Government of British Columbia at different times has established 
schedules of fees for water records and licenses, but, for one reason or another, 
officials have not uniformly or systematically enforced collection. Doubtless 
the chief difficulty has been due to the lack of data respecting the ownership 


- and status of old records and resultant confusion arising out of this difficulty 


_will readily be understood where there is an appreciation of the bearing of 


various uncertainties already explained as attaching to many of the early 
water records. 

Another phase of this problem is the contention of some of the larger and 
stronger corporations—such as water-power companies—either that they are 
not liable, or only partially liable, for back fees.* These contentions, some- 
times involving decision by the courts, have made it difficult for the provincial 
authorities to act as promptly as they wished. Their desire is not to accord 
to large water users a consideration not equally extended to the small, but to 
deal fairly with all interests. 


Again, in anticipation of adjudication upon the validity of each provincial 
water record, and the quantity of water entitled to be diverted thereunder, 
the Province has been unwilling further to complicate the matter of rentals, 
and has endeavoured to avoid compromising its contentions respecting old 
records by accepting fees except under certain prescribed conditions. Thus, in 
1910, water recorders were instructed by Chief Water Commissioner Drewry not 
to accept rentals on old records where the water had not been placed to use. 
In 1913, however, these instructions were modified by a circular letter from 
Acting-Comptroller of Water Rights Armstrong, to the effect that rental pay- 
ments on records should be accepted, but that the parties should be notified 
that there would be no refund on such payments. Naturally, water users 
tendering payment would contend that the Government, by accepting same, 
had virtually sanctioned their claim under the respective records. 

In 1913, referring generally to this earlier condition of affairs, Mr. C. A. 
Pope, Chief Clerk to the Waters Branch, stated : 


“Up to the present season the collection of rentals on water rights had 
never been undertaken in a systematic manner, each recorder keeping a register 
of payments made to him in any manner he saw fit. The result was that no 


’ two officers kept the same records, and it has been found that in some cases 


Ue 


no register of any sort was kept, payments merely being brought to account 
and noted on the face of the record.” 

Many fees due the Province have never been collected and are still con- 
sidered to be outstanding. More especially since 1913, procedure respecting 
the collection of fees has been systematized. However, conditions respecting 
the back dues have not been cleared up. 

As the various fee schedules are of special interest in connection with 
issues involving their recognition, they are reviewed below : 

The Water Clauses Consolidation Act of 1897 provided that: 


* Consult sec. 290 of Water Act, 1914. 
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“The Lieutenant-Governor in council may, from time to time, by order 
in council, establish a scale of fees payable on any pfoceeding taken under 
this Act, and provide regulations for the payment and collection thereof. 
Every such scale of fees shall be published for one month in the British Col- 
umbia Gazette.’’* bes 

Pursuant to this provision, the Lieut.-Governor in council, on October 


16th, 1900, published the following schedule of fees : 


FEES UNDER WATER ACT, 1897 
SCHEDULE ONE 


Records of Water for Domestic, Agricultural, Industrial and Mining Purposes— 


For every record or interim record of 100 inches of water or less....... $10.00 
Porevery additional 100 inches 1p to 300 inches 2.4 eee aoe 20 00 
For every additional 100 inches above 300 inches up to 2,000 inches... 30.00 
For every additional 1,000 inches above the first 2,000 inches up to 


#2000 inch sectarian, ci i one ete Dame EG Ree SE am an 40.00 
For every additional 1,000 inches up to 100,000 inches f.............. 20.00 
For apportioning the water authorized to be.used under any record.... 5.00 


In respect of every record or interim record (except in respect of water 
recorded and actually used for agricultural purposes) an annual ; 
fee up tothesigses00mnches: Ob, 14-25. 4 cen a ee ee 5.00 


For every additional 100 inches up to 2,000 inches, an annual fee 

9) AME en CS Kn 2 ie a a he Ne Ue Mee hea AAR eo 3.00 
For every additional 1,000 inches up to 12,000 inches, an annual fee 

OF. 0 20 RAO eee GO haat sR cht i A Ah 2) oo ttc lea i Uhre cate 1 aint) th SN 25.00 
For every additional 1,000 inches up to 100,000 inches f.............. 20.00 
Inspection or search of any record in any record of water rights....... 220 
Filing any notice or document with a Commissioner or Gold Commis- 

BIONET .... hic. eRe en, eee beth ee ane ah ge andi, Me a . 50 
For certified copies of any record or document per folio of 100 

BOTS Sion Per ed aah erecta Bi sfice Ey Seakeas cae, ONE 0 a dei ee ae eee ee 


Publication in the Gazette according to the scale of charges as defined 
in Schedule A of thes Statutes and: Journals.Act (2... =e 
Annual fees to be paid to the Commissioner for the district on or before 
the 30th-day of Junean: each tyears 110. 2 eee oie tore ae 


SCHEDULE Two 


The Supplying of Water by Water-works Systems to Cities, Towns, and 
Incorporated Localittes— 

Every municipality or specially incorporated company shall pay in respect 
of each of the several matters in Schedule One of this scale the fees in respect 
of such matter by the said Schedule One prescribed : 

For the presenting by a specially incorporated company of a petition 

under sec. 53 of the Act and the filing of the documents by sec. 

o2, prescribed’ adeelots i). yi Qeeiiee heel seine eee $25.00 
For every certificate issued under sec. 55 of the Act, a fee (to be paid 

to and for the use of the judge of the Supreme Court granting 

BUCH’ Petition) Chase cere chiar Ach ecg ta et 100.00 


* See chapter 45, sec. 151, of 1897 ; also British Columbia Gazette, October 19, 1900, p. 1708. 

} By order in council No. 202, dated April 8, 1905, and published in the British Columbia 
Gazette, April 13, 1905, p. 694, the above schedule was amended by striking out the words ‘up 
to 100,000 inches’ in the two places in which they occur. 


,— 


et eh ee 


a 
a 
t 
. 
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SCHEDULE THREE 


The Acquisition of Water and Water Power for Industrial or Manufacturing 
Purposes by Power Compantes— 


Every power company shall pay in respect of each of the several matters 
in Schedule One of this scale the fees in respect of such matter by the said 
Schedule One prescribed : 


For the filing of the documents mentioned in sec. 85 of the Act, a 


i 2 Pag S8 Fa SRN CA ft Sa SiC tg Ys ag et ca aa oan a A Sa $ 25.00 
For every certificate under sec. 88 or sec. 90 of the Act, afeeof.... 100.00 
For the examination and approval of every schedule or proceeding 

fixing tolls, rates, fares, rents or charges, a fee of............ 10.00 


Later, under the Water Act, 1909, respecting rents, etc., it is provided 
epat,: 


‘“The Lieutenant-Governor in council may, from time to time, by order 
in Council, reserve and fix such rents, royalties, tolls and charges in respect 
of the water used or taken and used, and of the lands of the Crown used, and 
of the rights, powers and privileges which may ‘be acquired by any licensee 
under this Act.’’ * 


On May 12, 1910, the Lieutenant-Governor, under the provisions of the 


Water Act, 1909, published a new schedule of fees, as follows : 


FEES UNDER WATER ACT, 1909 
Record Annual 


Number of cubic feet per second— fee fee 
rR rR! TO. eek of civovld y GA- AO Oe hag Wels. $10.00 $1.00 
Hach additional cubic foot up to a total of 50............. 10.00 1.00 
Pack additional cubic foot up to a total-of 150............ 2cou 1.00 
See Et IAL CUINCIIOOL . f. A. ay eee t al, ce Pe gs 1.00 1.Q0 


There shall be no annual fee for water used for domestic purposes when 
the quantity taken is less than one-quarter of one cubic foot per second. 


MP eae IGT SEOs NO alte. RS Lb oy I BW RR he $ 25.00 
Meer BETA Oo OF D2. Vt os Bt te ok one He wile, Sls: hor Sees > 100.00 
Rem retiNIet SEC. OF. 2 Lee eins tig el a es!) ou ag 25.00 
Pealionrand. urenses tniter hec. Veta. c-.e,,o5 oo ee ok naw bea ee Re 25.00 
Boepucation and license under secs. 159 and 163.....0000..0.000...... 100.00 
Examination and approval of any schedule of tolls, rates, fares, rents 

PAEVE SU a Tog Ege oe Le oR SURE reg 25.00 


0-028 cubic foot per second =one miner’s inch. 

The record fee shall be payable before the issuance of license. Annual 
rental for the unexpired portion of the current license year shall be paid before 
the issuance of license, and shall be determined proportionately by the number 
of months to the succeeding first day of June, including the month of issue. 

Annual rentals shall thereafter be payable on the first day of June in each 
year. 

Licenses which have been applied for under the Water Act, 1909, but 
have not yet issued, shall be issued in order of filed applications, if approved, 
the annual rental running from the date of issuance. 


*See chapter 48, 1909, secs. 306-310, incl.; also British Columbia Gazette, May 12, 1910, 
p. 3821. 
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The ‘Water Act, 1914,’ in sec. 66, sub-sec. 1, provides that : 


“The Lieutenant-Governor in council may, from time to time, by order . 
in council, reserve and fix such rents, royalties, tolls, and charges in respect 
of the waters used or taken and of the lands of the Crown used and of the 
rights, powers, and privileges acquired by any licensee under this Act, and 
may establish a scale of fees payable on any proceeding under the Act.”’ 


And under sec. 68, sub-sec. 1, it is further provided that : 


“The Lieutenant-Governor in council may, from time to time, make, 
alter, and repeal rules and regulations for carrying out the spirit, intent, mean- 
ing, and purpose of this Act, including matters in. respect whereof no express 
or only partial or imperfect provision has been made, and without restricting 
the generality of the foregoing in respect of . . 


(f) The collection of rents, royalties, tolls, fees, and other charges due to 
the Crown.”’ 


Although the present Rules and Regulations were framed and published 
before the ‘Water Act, 1914,’ was enacted, the Rules were made effective by 
sec. 68 (2) of the ‘Water Act, 1914,’ which provides that : 


“The ‘rules’ under the ‘Water Act,’ passed by the Lieutenant- Sones 
in council on the thirteenth day of January, 1914, and published in the British 
Columbia Gazette of the twelfth day of February, 1914, shall, so far as they 
are not inconsistent with the Act, be the ‘rules’ under this Act until altered 
or repealed by the Lieutenant-Governor in council.” 


The fee schedule of May 12, 1910, was of force until superseded by these 
Rules, Regulations and Fees of January 13, 1914.* 

An examination of the principles underlying the water legislation of 
British Columbia demonstrates that these same principles have been extended 
to the Rules and Regulations. 

In making these ‘Rules’ operative, the provincial authorities have en- 
deavoured to give every encouragement to legitimate development and to 
discourage all purely speculative activity. They accordingly leaned to the 
side of severity with respect to demands upon the applicant during the period 
prior to the actual consummation of an undertaking. This action is based 
upon the belief that such restrictions as may be imposed will not deter any 
bona fide party from pressing ahead with development. On the other hand, 
parties who are simply desirous of securing only such benefits as may be 
obtained from a project while in its promotion or initial stages, will probably 
be deterred from making such efforts. In pursuance of this object, the fees 
payable for respective water-power sites have been so apportioned as to be as 
nearly proportionate as possible to the intrinsic values inherent in and de- 
rivable from the use of the water. Thus the Rules provide that: “‘In ap- 
praising the franchise value of a horse-power of station output the Board 
shall consider the natural advantages of the site for the production and market- 


*See reference to ‘Rules, Regulations and Fees,’ in Chapter III, supra, including reference 
to dates, ibid. 
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ing of power in comparison” with that of fuel plants—or other water-power 
plants in the province, and shall compare the cost of producing and marketing 
power by the use of the water-power plant under consideration with that of pro- 
ducing and marketing power by the use of fuel plants—or “‘other water-power 
plants’’* (clause 66). Inthe main, the province takes the position that essen- 
tially itis a vendor of water, or the rights to the use of the water, and is not 
directly concerned with the detailed manner in which the benefits derived 
from the use of the water are subsequently utilized. 

Again, payments to be made during ‘the survey construction period’ 
are made heavier than might be anticipated, but, as an evidence of good faith, 


the province stipulates that, after completion of the undertaking, all rentals 


which have been paid during the survey construction period are rebated to the 
licensee in the form of credits upon his rental account during ‘the operation 
period.’ It is avowedly the desire of the province in every possible way to 
protect and assist applicants who desire to place water to beneficial use. 

We may now proceed: to consider in greater detail the present Rules, and 
more particularly such portions as relate specifically to water-power. 

In the Rules, the references given to the various sections are to the ‘Water 
Act,’ as consolidated in the Revised Statutes of 1911, with amendments to 
date. Footnote references, however, are here given to the corresponding 
numbers of sections in the Water Act, 1914. 

The Interpretation section of the ‘Rules’ states that : 

‘2. In the construction of these regulations, including this clause, if not 
inconsistent with the context, the following terms shall have the respective 
meanings herein assigned to them : 

‘‘Act means the Water Act of British Columbia and any Act passed by 
way of amendment or consolidation thereof or in substitution therefor : 

‘Permit means the permit to make surveys granted to an applicant for 
a license under the Act : 

‘“ Survey-construction period means that time during the pendency of an 
application for a final license which occurs between the date of the permit and 
the date when beneficial use of the water under the conditional license is first 
made : 

“Operation period means the time during the continuance of the license 
after the date when beneficial use is first made as aforesaid : 

‘‘Due notice means notice by registered letter of [to] the address given in 
the application or of [to] any amendments of the said address on file in the 
office of the Water Rights Branch. 

‘‘Any other words used in these regulations which have an interpretation 
given them by section 2 of the Act shall have the same meaning in these regu- 
lations.” 


The ‘‘Rules’’ consist of seven parts, each of which is referred to below : 


*For a discussion of methods recommended for adoption in securing information necessary 
under the Water Act Regulations for the appraisal and classification of water-power plants, 
consult Paper No. 380, being the ‘Rules and Regulations of the Province of British Columbia 
Relating to Annual Rental Fees of Water-Powers,’ by Mr. E. Davis, Transactions, Canadian 


 ~ Society of Civil Engineers, Vol. XXX, Part I. pp. 166-196. 
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ParT I, consisting of clauses 4 to 21, deals with procedure and fees on 
petitions and certificates under secs. 89, 93, 97, 119, 120, 153, 154, 161, 170, 
179, 284, 285, 288A, 288B, 312 and 329.* 

Clauses 5 to 20 relate to procedure respecting the filing, serving and ad- 
vertising of petitions ; to objections and the duties of the Comptroller relating 
thereto ; to the signing of plans submitted ; to the submission to the proper 
authorities of plans affecting highways and other public works ; and to the 
recording of certificates and orders in council, etc., with the Water Recorders 
in each district affected. 

Clause 21 provides that the following fees shall be payable in respect of 
certificates and petitions : 


Petition under sec: 89 (approval wtnindertaking i Gaal ie. eee $ 25.00 
Certincate under-sec. 95 (approval of undertaking 4 ene y ao, eae 100.00 
Petition and certificate under sec. 95 (amending certificate)......... 2O2 ON) 
Petition under sec" 07 (extension ol time)”. 22.2 see Oa ee 25.00 
Petition under sec. 120 (expropriation by municipality)............ 5.00 
Petition under secs. 153 and 154 (clearing streams for logging)...... 25.00 
Petition under sec. 161 (same, application for final license)—No fee.. 
Peption wader seemi 7 Owe xtencion of time) eee ee ee ee 10.00 
Petition under sec 179 (assigenment under Part’ X1.)o0). 2 a ee 10.00 
Petition or order under secs. 284 and 285 (transfer of municipality 

OF: POWEE MING Sera) U's... c's. 5 js oa Soa ED on COE. C0) Uae 10.00 


Submission of schedule of tolls by company under sec. 312—No fee. 
Petition under sec. 329 (information by injured party)—No fee. 
All other petitions, charge in the discretion of the Minister. 


Corresponding numbers of sections in the Water Act, 1914, are shown 
in footnote. 

Part II, consisting of clauses 22 to 34, deals with the expropriation of 
water licenses by municipalities under sec. 119 of the Water Act.tf | 

Part III, consisting of clauses 35 to 41, deals with the conditions upon 
which a licensee, a record holder, or an applicant for a license under the Water. 
Act, shall take possession of, use or occupy any Crown lands, or fell timber 
thereon for rights-of-way and other purposes. Respecting the applicant for 
such privileges, clause 39 states that : 


‘‘He shall have agreed to pay to the Crown in the right of the Province 
for the use of the said right-of-way the sum of 25 cents per acre per annum, 
and shall have agreed to pay to the Crown in the right of the Province for such 
timber as he may cut or carry away from the said right-of-way the sum of $2 
per 1,000 feet, board measure.” 

JST OS oS SS AT ‘ 

* Corresponding sections in the Water Act, 1914, are here shown in italics : 

89 [1913, c. 82, s. 49] relates to petition for approval of undertaking, see 79; 93 relates to 
certificate of approval of undertaking, see 81 ; 97 [1913, c. 82, s. 55] relates to extension of time 
for construction of works, see 83; 119 and 120 relate to expropriation of recorded water by 
municipalities, see 138 (1) and 739 (1) ; 153 and 154 relate to petitions for the clearing of streams 
for logging purposes, compare 70 (3), 73, 75 ; 161 relates to final license for clearing streams and 
is embodied in Part V ; 170 relates to petitions for extensions of time and comprises applications 
for clearing streams, compare 72 (3), 75 (2), 88, and 117 (2) ; 179 relates to assignments under 
Part XI, see 14 (1) ; 284 and 285 relate to transfer of municipality or company undertakings, 
see 14 (2), (z) ; 288A and 288B [1912, c. 49, s. 53; 1913, c. 82, ss. 2, 83] relate to petitions re- 
questing the inspection of works, see 61 ; 312 relates to the submission of schedule of tolls by 
company, see 159 ; 329 relates to the petition for relief by injured party, see 61 (1) ; 95 (mentioned 
in clause 21 of Rules) relates to the issuance of further or amending certificates, see 53. 

+ Corresponding to sec. 138 of Water Act, 1914. 
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Those who have noted the reference, made above, to the desire of the 
provincial authorities to differentiate between the respective values of various 


__water-powers, will perceive that a uniform charge of twenty-five cents per 


acre for the use of the right-of-way to Crown lands is not consistent—obviously, 


in some instances, twenty-five cents per acre may be too high, in others, too 


low. For example, extensive areas used near the headwaters of streams, say, 
for storage purposes, may be worth considerably under twenty-five cents per 
acre, whereas this rate for right-of-way in certain settled districts would be 
ridiculously low. In the practical working out of the Rules, however, modi- 
fications will doubtless be made as occasion demands. 


Part IV, consisting of clauses 42 to 53, deals with fees for the use of water 
for domestic, irrigation, industrial, mining and other purposes where the pro- 
duction of power is not involved. 


Part V, consisting of clauses 54 to 68, deals with fees for the use of water 
in the development of power. Sections 55 to 68 are as follows : 


Record Fee and Bond 


**55. A record fee shall be payable within fifty days from the first pub- 
lication in a local newspaper of the notice of intention to apply for a license. 
(This date is fixed by section 61 of the Act.) 

“56. The said record fee shall be based upon the net amount of energy, 
expressed in horse-power, which can be developed at the site from the amount 
of the flow of water applied for. For the purpose of this tariff, the said horse- 
power shall be determined as the continued product of the following factors : 

‘“(a) The amount of the flow of the water applied for expressed in cubic 
feet per second : 

‘“‘(b) The average available static headin feet. (Unless surveys have 
established the said head, the Comptroller shall make an estimate of the same 
from such data as are available, and this estimate shall be used hereunder ; 
provided that after surveys have established the said head, the record fee shall 
be readjusted in accordance therewith, and any excess or deficiency of the 
payment made on account thereof shall be deducted from or added to the 
next subsequent payment falling due under the application) : 

‘““(c) The factor 0-08 (which represents the horse-power produced by 
one cubic foot of water falling through one foot in one second at 70 per cent 
efficiency). 

"57. The amount of the said record fee per horse-power shall be as 
follows : 


Pa muOrse Dower 1) tO 1:00Utee 7 on dloe set eed winks wales orale, bak $0.50 
Pecrraciiolet NOrse-powem tp £00,000 16) io, d. oes cde ee oe eel oe oo 
Each additional horse-power above 5 fe ORAS UR Sangre GCe Se aaa ety Ug .10 


“38. At the time of the eranting of a permit the Comptroller shall 
require the execution by the applicant of a good and sufficient bond, guarantee- 
ing the performance in good faith, and to the satisfaction of the Comptroller 
and the Minister, of the things required to be done by him under the terms of 
the permit and of the Act during the survey-construction period. , The amount 
of this bond shall be not less than five times the amount of the record fee. 


Survey-construction Period 
“59. An annual rental fee shall be paid during the survey-construction 


_ period, its amount to be based on the same principle and computed in the same 
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manner as the record fee (clauses 56 and 57, above) : Provided that where 
the requisite data contained in the application are varied in the permit the 
computation shall be based on the latter. 

‘“60. The first payment of fees to apply on rental during the survey- 
construction period, known as the permit-payment, shall be payable on the 
day when the permit is issued, and shall cover the rental for a year from the 
said date. The second rental payment shall be payable on or before the first 
day of June in the first full calendar year of the said period and shall cover that 
part of the said calendar year not covered by the first payment. Subsequent 
rental payments shall be payable on or before the first day of June of each 
year thereafter, and shall cover the fee for the calendar year respectively in 
which they are made. 

“61. All payments made on account of rental during the survey-con- 
struction period (but not the record fee) may, if in the opinion of the Comp- 
troller the survey and construction work has been prosecuted with due dili- 
gence, be credited to the licensee for the cancellation of charges as they become 
due in the operation period. 

“62. If any part of the amounts due for fees as set forth in clauses 6 
and 7 hereof shall, after due notice has been given, be in arrears for sixty days, 
then and thereupon : 

‘“‘(a) If the applicant is holding under a permit, the Comptroller may 
cancel the said permit ; or 

‘“‘(b) If the applicant is holding under a conditional license, the Lieutenant- 
Governor in Council may, on the recommendation of the Minister, direct the 
Comptroller to cancel the said conditional license. 


Operation Pertod 


‘63. The amount of the annual rental fee shall, during the operation 
period, be based on the reasonable station output for the year, which shall be 
the Comptroller’s estimate of the net amount of energy, expressed in horse- 
power, available for transmission and utilization during the year by a reason- 
able and diligent use of the privilege. The said estimate shall be based on all 
data available for the preceding calendar year, and shall be the continued 
product of the following factors as derived from the said data : 

‘““(a) The average flow of water in cubic feet per second which it is esti- 
mated was or would have been utilized under a reasonable use of the privilege 
granted. In fixing the said flow, the Comptroller may make use of all data 
in the possession of the licensee showing the actual quantity of water used for 
beneficial purposes during the’ year; and 

‘““(1) If he considers the said use as determined from the said data a 
reasonable one under all the circumstances, the quantity so used may be 
taken as a basis of the charge ; or 

‘““(2) He may fix the quantity at such percentage of the average flow 
estimated to have been available at the intake as in his opinion represents a 
reasonable use of the privilege. In estimating this average available flow at 
the intake, the effect produced by storage in any and all existing storage- 
works at or above the site shall be taken into account. In fixing a reasonable 
percentage of this flow, the Comptroller shall consider the average daily-load 
factor of the power plant for the period of the year during which the works 
are operated, and any other facts relevant to the inquiry : 

‘“‘(b) The average effective head in feet : 

‘“‘(c) The factor 0-08 (which represents the horse-power produced by one 
cubic a of water falling through one foot in one second at 70 per cent effi- 
ciency). 
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“64. The amount of the said annual rental fee per horse-power shall be 


fixed by the Board as hereinafter directed : Provided, that in no case shall 


the said fee be less than 25 cents nor more than $1 per horse-power per annum. 

“65. The Board shall, at least once every five years, appraise the franchise 
value of a horse-power of station output at each water-power plant operating 
under a license in the Province, and shall, upon the basis of the said appraisal, 


classify the said plants into not less than two or more than five groups, and 
shall, within the limits prescribed by clause 64 hereof, fix the said annual 


rental fee per horse-power for the plants in each group, and payments shall be 
made in accordance therewith : Provided, that until the first appraisal of 
the output of any plant and its classification hereunder are completed, the 
Board may, within the limits prescribed in the said clause 64, set an arbitrary 
rental fee per horse-power on the station output of the said plant, and pay- 
ment shall be made by the licensee in accordance therewith ; but any excess 
or deficiency in such payment over or under the fee as later determined from 
the said appraisal and classification shall, pro tanto, be deducted from or 


added to the next subsequent payment due from the said licensee after the said 


appraisal and classification are completed. 
‘66. In appraising the franchise value of a horse-power of station out- 


- put the Board shall consider the natural advantages of the site for the pro- 
~duction and marketing of power in comparison with that of fuel- or other 
- water-power plants in the province, and shall compare the cost of producing 


and marketing power by the use of the water-power plant under consideration 
with that of producing and marketing power by the use of fuel- or other water- 
power plants. To this end account shall be taken in either case of 

‘“‘(a) Interest on the fixed charges, which shall include the cost of an 
entire plant and works: | 

‘““(b) Maintenance and depreciation: 

‘“‘(c) Labour and administration at the works: 

‘“‘(d) Loss caused by irregularity of stream-flow and necessity of supple- 


_ menting the water-power by steam or other form of power: 


““(e) Cost of fuel: 

‘“(f) Length of primary transmission: 

‘“(g) The market for power: 

‘“(h) Any other factors relevant to the inquiry. 

“67. The first payment of fees to apply on rental during the operation 


period shall be payable on the first day of June in the first full calendar year 


of the said period, and shall cover the rental for the said calendar year and for 
such part of the preceding calendar year as falls within the said period. Sub- 
sequent rental payments shall be payable annually thereafter, and shall each 
cover the fee for the calendar year respectively in which they are made. _ 
“68. If any of the amounts due for the said fees shall, after due notice 


~ has been given, be in arrears for more than one year, then and thereupon the Lieu- 


tenant-Governor in council may, on the recommendation of the Minister, direct 
the Comptroller to cancel the conditional or final license, as the case may be. 


Part VI, consisting of clauses 69 to 73, deals with the necessity of licensee 
maintaining suitable head gates, structures; and measuring devices. The clauses 
of this portion of the Rules have been incorporated in the Water Act, 1914.* 

Part VII, consisting of clauses 74 to 79, deals with the filing of plans, 
office procedure and fees. Several of the clauses of this part have been em- 


~ bodied in Part V of the Water Act, 1914. 


* Thus clauses 69, 70, 71, 72 and 73 of the Rules correspond, respectively, to sections 34, 
124, 35, 65 and 157 of the Water Act, 1914. 
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The office fees chargeable for clerical work are enumerated in clause 79, 
as follows : 


Certified copies of any record or document, per folio of 100 words..... $0.°25-* 
Blue-prints, 5 cents per square foot, with minimum charge of......... 0.25 
Inspection of [or] search of any record, license, or other document..... O26 
Apportionment of a license : 
litapportioned into five partevormless sy) Of 4. esate eee 5.00 
For each additional part ween aa st fo. os Se cae ae 0.50 
UG hanee- of point of diversionary mane tye Mie echo l. Mis, alee Awe cc ea 1.00 
Renewal of record or license under section 255, one-quarter of record fee. 
‘Transter ot a license under secriemw 80u.. ..4 ic) nga ee ae eee ee 


Certain details of the Rules and Regulations yet require to be co-ordinated 
to the present Water Act. These Rules of 1913 are still (1917) of force, but 
modifications have been under discussion, and it is understood that, in the 
near future, changes will be made which will facilitate an effective and force- 
ful administration of the Rules as complementary to the main water legislation 
of the province—a function for which they were expressly devised. Applica- 
tion should be made to the Water Rights Branch, Victoria, B.C., for a copy 
of the latest edition of the Rules. 


With respect to the new fee and rental system, now in operation, Mr. C. 
A. Pope has stated that loose-leaf registers are now prepared in duplicate for 
each district, and these have been brought up and are kept up to date. 

The revenue for the year 1916 is classified under the following headings, 
and is representative of the manner in which the revenue is derived from the 
various spheres of activity. The total revenue from June Ist, 1910, to De- 
cember 31st, 1916, was approximately $275,000.* : 


REVENUE FOR YEAR ENDING DECEMBER 31st, 1916 


Purposes Record fees Rentals Totals 

LSIOTCS TIC rae Mme Ns) 64. Oe Ue ae A Cee $ 114.00 $ 108.50 $ 222.50 
DPA ACOLE WOR Oi epeteAee aa 9502, Se A a tae 243.00 867.45 1,110.45 
on Vianetal tra dlitgy Wm ge ng Beds’. nes a 554 a kdlgtira Nagi Ol Ree eae he a tay cece nn 
ote aed ege) Ce Waa ae A ek. Stele A aa NT 825.70 2,469.17 3,294.87 
Ce GUN BUEWN A eat g nO ees 0002) ak aR a aR PA 952.00 6,437.98 7,389 .98 
er keatiys.2). sy, Scene ener ene sero? 20 olen 1.00 369.41 370.41 
dh UG VODA Pa GSS CO). cee aR eT 25.00 S75 80.75 
Sami ypomatilic kine > Wie parang oso). bs Es Nae Ay eM Ree ir Nena Oe LORENA N Ware ‘ 
O LF Miscellaneous. 22 wc <ce tele be oe! 2 2 Sa ar 264.50 1,225.42 1,489.92 
RO Oa tres. tal ane RCM Mae ele. s ke 2 te 1,567.50 45,590.07 47,157.57 
MONG ANITG: SLTOBINIS |... tee ana eras sci a)c ork vohacemune eI AUa ee eee 175.00 175.00 
Pee CARs. hos aid (ee Wea Mm media) Wk." 9 ect ad anmee aM 05.05 822.60 918.15 
PMV EVI oi a alGigl PUR ei ate ase ae bole tee ela Ge) At ieiae On nen aa) ae 
Lee Oe VCO 5, Wh eee ik oe ghee a alae a 5300. Ga aa 5.00 
PS ee GotaiCa Lesa! ‘ap provalians eemuuiier) <sic60 ole er 1250. Oa alee wns 8 1,250.00 

1021 25) anh are ae Re Rao) Day eRe $5,343.25 | $58,121.35 | $63,464.60 


* The totals for record fees and rentals since the establishment of the Water Rights Branch 
have been as follows: For the year ending June ist, 1910, $4,057; June ist, 1911, $49,591 ; 
June Ist, 1912, $29,849; June ist, 1913, $37,795 ; June ist, 1914, $42,005; June ist to De- 
cember 31st, 1914 (7 months), $18,196; calendar year, 1915 $28,116; calendar year 1916, 
$63,465 ; calendar year 1917, $27,566. 


CHAPTER V 


_ 


Electrical Inspection by Province of British Columbia 


TABLE OF POWER PLANTS 


S the development of electrical energy in British Columbia increased and 
accidents arising from its use multiplied, it was evident that steps should 
be taken to protect the public more adequately from such accidents; and, 
also, that the companies should be protected from unjust claims made by 
injured parties. Several of the larger companies also felt that they should 
be protected from pressure being put upon them by such municipalities as 
might desire to impose restrictions upon operation which would possibly 
prove unnecessarily onerous. 

The whole question was made the subject of special conference between 
Attorney-General W. J. Bowser and the larger provincial electrical companies. 
It was agreed, contingent upon the enactment of suitable legislation and the 
appointment of an inspector of electrical energy, that the companies would 
co-operate in a unified system of inspection, and that the cost incident to the 
office of an official inspector would be apportioned on a pro rata basis between 


the various companies operating in the province. 


On March 10, 1910, ‘An Act to Provide for the Inspection of Premises, 
Works, Wires and Appliances Generating, Transmitting, or Supplying Elec- 
trical Energy’ was passed. It is known under the short title of the ‘Elec- 
trical Energy Inspection Act, 1910.’ This measure (secs. 2 and 3) provides 
that : 


“The Lieutenant-Governor in Council may appoint and authorize any 
proper person (hereinafter called ‘the Inspector’), whose duty it shall be, and 
who shall have authority, at all reasonable times : 

(a) To enter upon any place, building, or structure, and inspect all 
machinery, plant, works, wires, and appliances used for or in con- 
nection with the generation, transmission, or supply of electrical 
energy for power, lighting, heating, or telephonic or telegraphic 
communication purposes : 

(b) To require the attendance of all such persons as he thinks fit to sum- 

mon and examine, and to require answers or returns to be made to 
such inquiries as he thinks fit to make : 

(c) To require the production of all books, papers, plans, specifications, 
drawings, or documents material for the purpose of such inspection. 

“The authority of the inspector shall be sufficiently evidenced by a paper 

in writing, signed by the Provincial Secretary, stating that the person named 
therein has been appointed an inspector under the provisions of this Act.’’* 


The Act further provides that : 


a8 Beye Sepa 
* Mr. D. P. Roberts, of Vancouver, was appointed inspector by Order-in-Council No. 736, 
September 24, 1910. 
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‘‘Every person, and the officers, servants, employees, and agents of every 
person, whose premises, machinery, plant, works, wires, or appliances are 
being inspected under the provisions of this Act, shall afford to such inspector 
all information, and full and true explanations, so far as may be in their power ~ 
or knowledge, on all matters inquired into by such inspector, and shall pro- 
duce and submit to the inspector all books, papers, plans, specifications, draw-. 
‘ings, and documents material for the purpose of the inspection being made.” 

The inspector is to be furnished with all means required for his entry, 
inspection, examination and enquiry. A penalty is provided for any ob- 
struction offered him in the discharge of his duties. The inspector formerly 
reported to the Attorney-General, but under the ‘Electrical Energy Inspection 
Act Amendment Act, 1917’, he now reports to the Minister of Public Works.* 


When the inspector is of the opinion that any structure, or any machinery, 
plant, works, wires, or appliances used in connection with the generation, 
transmission, or supply of electrical energy is dangerous to life or limb, he may 
notify the owner thereof to remedy such defect within a specified time. Pro- 
cedure is set forth respecting the exacting of penalty for non-compliance with 
anvorder of the. inspector." 

It is expressly stipulated that inspection under this Act does not in any 
way relieve any person of or from any liability or responsibility resting upon 
such person by law. (See Sec. 17.) 

Under the Act the Lieut.-Governor in council may, from time to time. 
make such regulations for enforcing its provisions and for the conduct and the 
duties of the inspector as may be deemed necessary. In accordance with this 
provision, regulations, by order in council of May 2, 1911, were adopted for 
‘Securing the Safety of the Public.’} They expressly define the significance 
of various terms, such as ‘low-pressure,’ ‘high-pressure,’ ‘conductor,’ ‘appar- 
atus,’ ‘circuit,’ etc., used in the Regulations. The term ‘danger’ is defined — 
as meaning ‘‘danger to health or danger to life or limb, from shock, burn, or 
or other injury to persons employed, or from fire attendant upon the genera- 
tion, transformation, distribution, or use of electrical energy.”’ 

The inspector, if satisfied that safety is otherwise practically secure, or 
that exemption is necessary on the ground of emergency or special circum- 
stances, may grant an exemption from the operation of any or all of the regu- 
lations and may revoke such order. 

The Regulations specifically prescribe certain forms and modes of con- 
struction which shall govern the installation of various electrical equipment. 

Respecting the employment and protection of help, secs. 28 and 29 of 
Regulations specify that : 

‘No person except an authorized person, or a competent person acting 
under his immediate supervision, shall undertake any work where technical 
knowledge or experience is required in order adequately to avoid danger ; 


and no person shall work alone in any case in which the Inspector of Electrical 
Energy directs that he shall not. No person except an authorized person, or 


“*See ‘An Act to Amend the Electrical Inspection Act,’ assented to April 5, 1917, British 
Columbia Statutes, 1917, chap. 24. 
t The Regulations consist of 32 sections. Published by the Electrical Energy Inspection 
Branch, Dept. of Public Works, Victoria, B.C. 
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a competent person over twenty-one years of age acting under his immediate 
supervision, shall undertake any repair, alteration, extension, cleaning, or 


‘such work where technical knowledge or experience is required in order to 


avoid danger, and no one shall do such work unaccompanied. 

‘“Where a contractor is employed and the danger to be avoided is under 
his control, the contractor shall appoint the authorized person; but if the 
danger to be avoided is under the control of the occupier, the occupier shall 
appoint the authorized person. | 

‘Instruction as to the treatment of persons suffering from electric shock 
shall be affixed in all premises where electrical energy is generated, transformed, 
or used above low pressure ; and in such premises, or classes of premises, in 
which electrical energy is generated, transformed, or used at low pressure, as 
the Inspector of Electrical Energy may direct.’’ 


The following is a list of the principal equipment of power developments 
in the province which come within the jurisdiction of the Electrical Energy 
Inspection Act and of the Regulations complementary thereto.* 


* This list does not include a number of mining plants with prime movers—usually Pelton 


wheels—for driving pumps, mills, air compressors, etc., and sometimes small lighting generators. 


The aggregate installed capacity of these is estimated at from 7,000 to 10,000 h.p., the installa- 
tion being usually in excess of the low-water flow. Particulars of many of these plants are given 
in the Power Site tables. : 
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Plate 13 


ERVATION 


LOWER KETTLE VALLEY, NEAR GRAND FORKS, B. C. 
This land is under cultivation by Doukhobors. 


KETTLE RIVER, ABOVE GRAND FORKS, B. C. 


Showing irrigation flume and railway. The proximity of railways frequently limits, or prevents, possible power development 
owing to damage by back flooding. 
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CHAPTER VI 


Electrical Inspection by Dominion of Canada and Exportation of 
Electricity 


N connection with the subject of the exportation of electrical energy, it is 
desirable to understand the circumstances which contributed to the 
passage of the legislation respecting this important matter. 

By virtue of section 91 of the British North America Act, 1867, which 
empowers the Dominion to legislate respecting ‘weights and measures,’ the 
Parliament of Canada, May 23, 1873, passed the Gas Inspection Act,* apper- 
taining to the standards for, and control of, the gas industry. The inspection 
was placed under the jurisdiction of the Department of Inland Revenue. 
Subsequent amendments to the Gas Inspection Act regulate more fully the 
producers and vendors of this commodity. ft 

Later, the supply of electrical energy for lighting and power began to 
assume commercial importance, and companies were formed for supplying 
electricity to municipalities and to other customers. The companies and in- 
dividuals interested in the gas industry felt that the activities of their com- 
petitors from the electrical field should be under regulation corresponding to 
the restrictions in force with respect to gas. Hon. J. F. Wood, M.P., introduced 
the bills for the Electrical Units Act and the Electric Light Inspection Act. 
Respecting the former of these bills, he said: ‘‘ Briefly, the intention of the Act 
is to establish the standards of measurements now in use by the electric com 
panies. The bill itself in this respect isin line of the legislation that has already 
taken place in regard to weights and measures and the inspection of gas. It is 
claimed by the gas companies that there is no argument which makes for the 
inspection of gas that does not in like measure make for the inspection of their 
competitors, the electric light companies.”’ f 
July 23, 1894, the Canadian Parliament passed two basic and 
important bills relating to the electrical industry. One, the 
Electrical Units Act,|| deals with the standardization of units 
governing the supply of electrical energy. With respect to certain units of 
electrical measure, it provides that ‘‘such standard apparatus as is necessary 
to produce them, shall be deposited in the Department of Inland Revenue 
and so form part of the system of standards in measure and weight established 
by the Weights and Measures Act.’’ Pursuant to section 3 of this Act, Mr. 
Ormond Higman, in 1894, was called upon to procure the apparatus necessary 


Electrical Units 
Act 


* Statutes of Canada, 36 Victoria, Chap. 48, 1873. 

+ Re Evolution of the Gas Inspection Act, consult Statutes of Canada, Chap. 48 of 1873 ; 
Chap. 37 of 1875; Chap. 35 of 1884; Chap. 69 of 1885; R.S. Chap. 101, 1886 ; Chap. 25 of 
1890 ; Chap. 41 of 1900 ; Chap. 28 of 1901 ; R.S.C. Chap. 87 of 1906 ; Chap. 23 of 1910. 

t See, Debates of the House of Commons, 18th May, 1894, p. 3003, relating to the first reading 


of Bill No. 117. 


|| Re Electrical Units Act, see, 57-58 Victoria, Chap. 38 of 1894; R.S.C. 1906, Chap. 53 ; 


for modifications consult repealing act of 24th March, 1919. 
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to produce and express the standard units therein legalized.* About 1912 a 
branch of the Ottawa Electrical Standards Laboratory was opened at Van- 
couver. 

The other Act of 23rd July, 1894, known as The Electric Light 
Inspection Act,} was amended, and, in 1906, was repealed by 
the Electric Light Inspection Act, as given -by chapter 88 of 
R.S.C., 1906. April 27, 1907, the Act of 1906 was superseded and repealed 
by the Electricity Inspection Act, 1907. It deals with the electrical situation 
along lines corresponding in general to the Gas Inspection Act. 

Under the Electric Light Inspection Act of 1894, electrical installations 
in British Columbia came under the jurisdiction of the Inspection Branch of 
the Dept. of Inland Revenue. By order-in-council of May 28, 1895, regula- 
tions giving effect to the provisions of this Act were made. These regulations 
stipulated that the inspection divisions under the Act shall be conterminous 
with the Inland Revenue divisions previously established. An order-in-council 
of October 14, 1912 established special electricity districts ; British Columbia 
was subdivided into two districts.|| The various operating companies are 
required to send in reports annually. The last annual report of the Depart- 
ment of Inland Revenue contains a list of electrical installations in British 
Columbia and cognate data respecting same.® (See table on page 144.) 

For the next important development relating to the subject 
Niagara Power : ‘ : 2 
Conditions and Under discussion, attention must be directed to the hydro- 
Bleceicity of —_ electric power situation on the Niagara river. For many years, 
the supply of Niagara’s waters for power purposes was re- 
garded by the general public as practically inexhaustible, notwithstanding the 
fact that various interests were already in possession of power concessions 
which, if put into operation, would have drained Niagara dry. 
Jn both Canada and the United States, a number of public-spirited 
organizations had been watching this situation and, recognizing its menace, 
conducted a public propaganda which influenced the United States Federal 
Government to take action. Later, action was also taken by Canada. 

In 1902, following a recommendation in the Rivers and Harbors Act of 

the United States, a tribunal was created, consisting of members appointed 


Electricity 
Inspection Acts 


* Standards first adopted followed recommendations made by the British Association Com- 
mittee on Electrical Standards, published in the ‘seventies,’ also those of the Electrical Standards 
Committee of the Board of Trade. In this connection consult report by Mr. Higman, Canada 
Sessional Paper No. 13, 1902; reproduced from Paper before Canadian Electrical Association, 
read June 20, 1901. 

+ 57-58 Victoria, chap. 39, assented to July 23, 1894. Respecting amendments reference 
may be made to chap. 18 of 1897, chap. 29 of 1901 and chap. 20 of 1903. 

{ 6-7 Edward VII, chap. 14, assented to April 27, 1907. 

|| Consult order in council October 14, 1912 (in pursuance of R.S.C. 1906, chap. 24 sec. 23); 
also amending order in council October 27, 1915 (see, Statutes of Canada, 1915, page clxiii, and 
Canada Gaszetie, vol. 49, page 1482). 

@ The first report published by the Department of Inland Revenue, giving data respecting 
the inspection of electrical apparatus in British Columbia, is for fiscal year ending 1897; fuller 
data is given in 1898; and in the report for 1899, data are separated, respectively, for the districts 
of Vancouver and Victoria. 


_ United States 


- 
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by the United States and by Canada, known as the International Waterways 
Commission. In 1905, this Commission was requested to report upon the 
general conditions obtaining at Niagara Falls, looking to co-operation between 


both countries that proper and adequate steps be taken to prevent further or 


undue depletion of the Niagara waters.* The International Waterways 
Commission, in its early deliberations, adopted as one of the fundamental 
subjects for discussion ‘‘The transmission of electrical energy generated in 
Canada to the United States and vice versa.” . 

The Commission conducted its investigations co-operatively with the 
U.S. War Department, and subsequently made its report. Certain recom- 
mendations, including the preservation of Niagara, the amount of water to be 
diverted on the United States side, and other features, were enacted into law 
by the Burton Act. 


The Burton Act of June 29, 1906, was ‘‘For the Control and 
Regulation of the Waters of the Niagara River for the 
Preservation of Niagara Falls and for Other Purposes.” It 
was regarded chiefly as a temporary measure, and, in 1913, lapsed by 
limitation. t | | 

In the United States, the War Department controls navigable streams. 
As the Niagara river is, from a legal standpoint, a navigable stream, the 
secretary of War issues the permits (or licenses) to the companies utilizing the 
water, and the Corps of United States Engineers enforces the regulations 
essential to the carrying out of the provisions of the permits. 


Legislation 


Closely following the passage of the Burton Act, the Govern- 
Pinion ment of Canada, on April 27, 1907, passed an Act to Regulate 
the Exportation of Electric Power and Certain Liquids and 
Gases.{ This Fluid Exportation Act, as it is shortly called, provides for the 
taking out afresh each year of Licenses permitting the exportation of electricity 
to the United States, and for a possible export tax not exceeding $10 per 
horse-power per year. 
This Act prohibits the exportation of any electric power or fluid except 
under Government license, and subject to such regulations as, from time to 


* For more detailed history of events connected with the exportation of electrical energy . 
arising out of power development on the Niagara river consult statement by Arthur V. White. ~ 
in Water-Powers of Canada, pages 56 et seg., Commission of Conservation. 

{ For Burton Act see United States Public Document No. 307; also, United States Statutes 
at Large, 59th Congress, ist Session, Vol. 34, Part 1, Chapter 3621, pp. 626-628. 

t The Electricity and Fluid Exportation Act, 6-7, Edw. VII, Chapter 16 (Canada), assented 
to April 27, 1907, will be found as Appendix III, and the Regulations of 4th November, 1907, 


under the Electricity and Fluid Exportation Act, as Appendix IV, in Water-Powers of Canada, 


Commission of Conservation, Ottawa, 1911. The present Form of License to export power from 
Canada is given below. 

Legislation in certain other countries has since been largely modelled upon the lines of the 
Canadian law, and Japan has followed the Canadian Act and Regulations almost in their entirety. 
See, Electrical News, Toronto, Feb., 1912, pp. 42-43. 
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time, may be imposed by the Governor in Council. Clause 10 of the Act 


states that: 

1. The Governor in Council may, by proclamation published in The 
Canada Gazette, impose export duties, not exceeding ten dollars per annum 
per horse-power, upon power exported from Canada, or not exceeding ten 
cents per thousand cubic feet on fluid exported from Canada, and such duties 
shall be chargeable accordingly after the publication of such proclamation. 

2. The Governor in Council may, by proclamation published in like 
manner, from time to time remove or re-impose such duties or vary the amount 
thereof. 

3. The Governor in Council may, by proclamation published in like 
manner, exempt from the payment of such duties such persons as comply with 
the direction of the Governor in Council with regard to the quantity of power 
or fluid to be supplied by such persons for distribution to customers for use in 
Canada. 


The Regulations under the Act were established by an order in council 
passed on November 4, 1907. The licenses are for the term of one year. 
Clause 3 of the Regulations stipulates that : 

The contractor shall, on or before the 1st day of April of each year, make 
application for the license referred to in the previous paragraph and shall pay 
_ therefor the following fee, namely : 

(a) In the case of an electrical plant generating not more than 10,000 
horse-power, twenty-five dollars ; 

(b) In the case of an electrical plant generating over 10,000 horse-power, 
fifty dollars ; 

(c) In the case of a natural gas plant, fifty dollars. 


The ‘License’ at present in use in accordance with the Fluid Exportation 
Act and the Regulations made thereunder, contains special provisions re- 
specting contracts for sale of exported electrical energy. The object of these 
provisions is to ensure the purchaser of such exported electrical energy being 
seized of the fact that the exporter’s license is only a yearly privilege. The 
Form of License at present in use is as follows : 


LICENSE NUREBE Rio. ga los is hereby granted to the............ 
dome DUSINESS Ate ee es la. ssa Seana as in the County *otvi: 44a 


to export or to sell for export from Canada during the fiscal year ending 

31st March, 191.., electrical energy at a rate not to exceed at any time 

during the continuance ofthe license,....5.... /4010020 8. 3 ee 

kilowatts, provided : 

(a) That momentary indications in excess of the authorized quantity, due to 
short circuits, grounds, etc., will not be considered as violations of thts 
license, and 


(b) That the maximum demand or peak of load curves will not be considered 
as a violation of the license when such peak does not exceed twenty-five 
percentum of the quantity herein stated, and does not continue for a 
longer period than one hour at any time, and for not more than two 
hours altogether in any twenty-four hours. 


This license being only for one year, licensees must not enter into 
any contract which they will not be able to carry out if this license is not 


ee ae 
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renewed, or if the Electricity and Fluid Exportation Act or the Regula- 
tions made thereunder are changed. 


This license is subject to the Statutes of Canada, now in force, or 
hereafter to be enacted and also to the provisions of the Regulations re- 
garding electrical power, etc., approved by the Governor General in 
Council on the 4th day of November, 1907, and to any Regulations which 
may hereafter be made, which Statutes and Regulations are made con- 
ditions hereof. 


Every contract made under this license shall contain a clause or 
clauses expressly setting forth that it is made by virtue of this license, 
which is subject to the Electricity and Fluid Exportation Act and any 
amendments that may be made to it, and also is subject to the Regula- 
tions made or which may be made by the Governor General in Council 
regarding the same ; and every contract made under this license shall 
have attached thereto a copy of this license and of the Electricity and 
Fluid Exportation Act, and of the Regulations approved by the Governor 
General in Council on the 4th day of November, 1907. 


This license, if renewed, shall be subject to the terms and conditions 

of such Regulations as may be made from time to time, either by Statute 
or the Governor General in Council. 
Except in Manitoba, Saskatchewan, Alberta, the North-West Territories, 
~ certain railway lands in British Columbia and certain other relatively minor 
exceptions, the control of waters for power purposes is vested in the various 
provinces of the Dominion. The exportation of electrical energy from any 
province, however, is under the control of the Federal Government. 

The Electricity and Gas Inspection Acts are administered by the Dept. of 


_. Inland Revenue* Ottawa, the department charged with the imposition and dir- 


ect on of revenue taxes on commodities of home production or consumption. 
Consequently, taxes imposed upon the exportation of gas or electricity fall under 
the jurisdiction of this department, which issues the yearly licenses and, through 
the agency of its Gas and Electricity Inspection Branch, provides certain 
supervision of the operations of the power companies. 

It may be commented that the amount of revenue derived from the 
electrical industries is relatively insignificant compared to the capital 
invested. 

From the foregoing it is clear that the Burton Act—a United States 
measure—regulated the importation of electrical energy into the United States, 
while the Canadian measure, the Fluid Exportation Act, regulates the exporta- 
tion from Canada. 


- Electricity Ex- The amounts of electrical energy for which licenses have been 
portation from granted to power companies operating in British Columbia, 
Bec columbia also the quantities of electrical energy generated by these com- 
_ panies, since 1911, for export and for consumption in Canada are as follows : 


* Author's Note: While this Report was in press, it was learned that, upon the recom- 
_ mendation of the Committee on Rearrangements and Transfers of Duties of the Public Service, the 
administration of various Acts, including the ‘‘Electricity Inspection Act,” the ‘‘Electrical Units 
Act,” and the ‘Electricity and Fluid Exportation Act,” was transferred, by order-in-council, 
from the Department of Inland Revenue to the Department of Trade and Commerce, Ottawa. 
_ The transfer includes the officials charged with the administration of the Acts, and is effective 
on Ist September, 1918, 
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ELECTRICAL ENERGY GENERATED FOR EXPORT TO THE UNITED STATES 

AND FOR CONSUMPTION IN CANADA, BY HYDRO-ELECTRIC COMPANIES IN 
BRITISH COLUMBIA 


Fiscal 


Units generated 


Units generated 
for consumption 


Total output of 
generating station 


year for export in Canada or other source 
ending : ; | 
March 31 Kilowatt bs Oh ae Kilowatt is B92 Kilowatt TB. 
hours years hours years hours years 
BriTIsH COLUMBIA ELECTRIC RAILWAY COMPANY—VANCOUVER 
fA WATE aie ae 64,820* 10* 80,152,596 12,265 80,217,416 12,275 
BOTS Sek ve rita. 4b 282,383 43 120,789,188 18,476 LTO 18,519 
UNG Fey BE ae net a 395,831 61 114,697,400 17,551 115,093,231 17,612 
RODS ren siya 397,709 61 81,629,981 12,488 82,027,690 12,549 
A AOD SA Peete 330,626 | 68,470,689 10,477 68,801,315 10,528 
UY Ge eine Br sa Re 296,190 45 60,874,625 9,315 61,170,815 9,360 
LOTS Sea Sra eu. BZ iso02 50 76,419,718 11,694 76,747,550 11,744 
WESTERN CANADA POWER COMPANY—VANCOUVER 
DOA 2 ee ee ce 30,960 5 1,154,547 176 1,185,507 181 
ASD Seen ee > 3,259,693 499 18,191,562 23485 21,451,255 3,284 
Ee Pa pee. ee 23,213,891 3,052 39,339,239 6,020 62,553,130 O72 
OAS Riches att ae 18,219,238 2,788 52,334,262 8,009 70,553,500 10,797 
TOGA pees eee 11,937,700 1,827 |! 60,468,020 9,253 72,405,720 11,080 
LOT ae ty Seer 13,692,820 2,095 78,796,210 12,057 92,489,030 14,152 © 
1918 era eee, 14,242,756 | 2,179 | 72,014,814 11,020 86,257,570 13,199 
The Burton Act recommended the opening of negotiations 
Boundary 


between the United States and Great Britain with the object 
of regulating and controlling the waters of the Niagara river 
and its tributaries. Negotiations were opened in 1905, but were interrupted. 
Later, they were resumed. The Boundary Waters Treaty was signed at 
Washington January 11, 1909, and ratified May 5, 1910.¢ It relates to all 
boundary waters between Canada and the United States, Article V relating 
specifically to the Niagara river. 

The Burton Act and the Treaty were, for a time, co-existent, the Act 
remaining effective until its expiration in 1913. 

The carrying out of the terms of the Boundary Waters Treaty, as well as 
adjudication upon certain differences between the two countries arising out 
of the use of boundary waters, is now vested in the International Joint Com- 
mission, which tribunal, in many respects, corresponds to the former Inter- 
national Waterways Commission. Its functions and powers, however, as 
defined by the Treaty and in the Rules of Procedure, are broader, and means 
of adjusting differences between the two countries are available through the 


Waters Treaty 


* For last four months only of fiscal year, as export did not commence till December, 1911. 

+ For last three months only of fiscal year, as export did not commence till January, 1912. 

t{ The Boundary Waters Treaty is reproduced as Appendix I in Water-Powers of Canada, 
Commission of Conservation, Ottawa, 1911. Regarding items recommended by the Canadian 


Section of the International Waterways Commission for embodiment in the proposed Treaty, 
see Sessional Papers, Canada, 19a, 1907, pp. 101-102. 
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instrumentality of this Joint Commission. The Boundary Waters Treaty is 


based upon the Doctrine of Equal Benefits. Expressed in general terms, each 


country is entitled to receive its full share of the benefits derivable from the 


use of one-half of the waters which would naturally flow in such boundary 


- waters as the Niagarariver. If each country receives the share to which it is 


entitled there can be no just ground for contention or dissatisfaction. 


Critical study of the various factors discussed, including the International 
Waterways Commission, Burton Act, Fluid Exportation Act, Boundary Waters 
Treaty, International Joint Commission and of the functions exercised by the 
Secretary of War, Washington, D.C., by the Department of Inland Revenue, 
Ottawa, by the Department of Trade and Commerce, Ottawa, by the Province 
of British Columbia and by other organizations, permits intelligent understand- 
ing of events as they arise in connection with this very important subject— 


- the exportation of electricity. 


NOTE—For discussion of various aspects of problems respecting the exportation and use 


_ of electrical energy, consult the following articles by Arthur V. White: ‘‘Exportation of Elec- 


tricity,’ which appeared in the University Magazine, October, 1910, pages 460 et seg. Consult, 
also, Toronto World, March 18th, 1912; also ‘‘Exportation of Electricity—An International 
Problem ; Relation of a Possible Coal Embargo by United States to a Curtailment or Stoppage 
of Canada’s Electric Power,’’ in The Monetary Times Annual of January 5th, 1917, pages 21 
et seq ; also, ‘‘Coal Problem of Canada Demands National Action—A Solution of a Vital National 
and International Question,’’ in The Monetary Times Annual, January 4th, 1918, pages 25 et seq ; 
also consult ‘‘Barter Power for U.S. Coal,’ in The Globe, Toronto, 27th Nov., 1917 ; and Monetary 
Times, Toronto, 18th Jan., p. 9, and 22nd Feb., p. 26, 1918. 


For several years past attention has been drawn by Mr. White to the relatively limited use 
that can efficiently be made of electrical energy as a heating agent. On Feb. 11, 1918, when 
addressing the important Fuel Conference held by municipalities in Galt (see, Galt Reporter, 
12th Feb., 1918), Mr. White again emphasized his contention that, as a general proposition, 
electrical energy is more serviceably employed for strictly power purposes, while fuel, such as 
coal, oil, etc., is more profitably employed for heating. At this meeting he set forth the under- 
lying principles governing in this matter. See, Monetary Times, 1st March, 1918, p. 18. Consult, 
also, Annual Reports of Commission of Conservation, Ottawa ; and article by Mr. White, ‘‘Elec- 
tricity will not Replace Coal,” in Industrial Canada, Toronto, April, 1918. The official minutes 
of the meeting held by Ontario municipalities at Galt on ‘‘fuelless-Monday” are published in 
The Monetary Times for 25th October, 1918, pp. 5 to 8, and concluded in the issue of 1st Novem- 
ber, 1918, pp. 18 to 22. 


CHAPTER VII 


Power Developments in British Columbia 


N British Columbia there has been considerable development of water- 

powers, both for municipal and industrial purposes. In fact, develop- 

ment of this resource has contributed much to the general advancement of 
the Province. 

Below, the more important of the existing installations are described 
briefly. Such descriptions not only show what course has been pursued upon 
various types of streams, but also set forth the general design and character 
of such equipments as have been employed in the respective developments. 


BRITISH COLUMBIA ELECTRIC RaILWway Co., LTp. 


The history of hydro-electric development in British Columbia is intimately 
associated with the early activities of what is now the British Columbia Electric 
Railway Co., Limited. 

In 1887, the Vancouver Electric Illuminating Co., Ltd., installed an elec- 
trical plant. In 1889, a second company, known as the Vancouver Electric 
Railway Co., Ltd., was formed. The following year, the two companies were 
merged and their railway lines electrically operated. In 1890, a New West- 
minster interurban system and a Victoria (Vancouver island) system were. 
commenced. These were merged into one company, known as the Consoli- 
dated Railway Co., Ltd., and their lines were operated under this con- 
trol until 1897, when the British Columbia Electric Railway Co., Ltd., 
was formed, and, subsequently, acquired the assets of all the companies 
above referred to. 


Confident in the development of the territory to be served, the directors 
of the company, at the outset, formulated their plans with respect to future 
development. There is no doubt that the remarkable development which has 
taken place in the districts around Vancouver, New Westminster and Victoria 
has been largely assisted by the liberal expenditures of the British Columbia 
Electric Railway Co. at a time when settlement in the province was being 
stimulated. The company’s operations now extend over a field which con-- 
tains over half the population of British Columbia. 


The supply of power for the company’s various undertakings is obtained 
from five power stations. On the mainland, the Vancouver Power Co., a sub- 
sidiary, operates a large and up-to-date hydro-electric plant on the North arm 
of Burrard inlet. It also operates a steam plant in the city. For Victoria and 
vicinity, the company owns and operates a hydro-electric plant at Goldstream, 
and an auxiliary steam plant at Brentwood Bay. The Vancouver Island Power 
Co., a subsidiary, operates a hydro-electric plant at Jordan River. 
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_ The plant on Burrard inlet, known as the Coquitlam-Buntzen 

Buntzen development, is the largest in the province. It consists of two 

power-houses at sea-level, utilizing water diverted from Coquit- 

na lake, through a tunnel 214 miles long, to lake Buntzen, a small lake 400 
feet above sea-level, and but a short distance from Burrard inlet. 


The utilization of lakes Coquitlam and Buntzen for power purposes was 
decided upon sometime prior to 1898, and power was first supplied from power- 


- house No. 1 to Vancouver in December, 1903. The original scheme comprised 


raising Coquitlam lake, by means of a small rock-filled crib dam, about 11 feet 
above its average summer level. Water so stored was delivered through a 
tunnel 234 miles long—then stated to be the longest purely hydro-electric 
tunnel in the world—to Buntzen lake, at the outlet of which a concrete 
intake dam, 54 feet high, was built across the cafion. 


The rapid development and growth of the district around Vancouver 
demonstrated that the demand for power would, in a short time, exceed the 
maximum capacity of the plant. After careful investigation, it was decided 
to enlarge the tunnel connecting lakes Coquitlam and Buntzen, and build a 
new dam to increase the storage capacity of Coquitlam lake. Extensive 
additions were also provided at the power-house. 


By the time the enlargement of the tunnel was completed, in June, 1911, 
the demand on the company’s system necessitated the construction of a second 
power-house. Work on the extension was commenced in 1911, and the first unit 
placed in operation in October, 1913. The construction of the new dam and of 
No. 2 power-house completes the hydro-electric development of the Coquit- 


~ lam-Buntzen scheme. 


Coquitlam lake is about 7 miles in length, with an average width of about 
one-third of a mile. Its original area was about 2,190 acres. The area of the 
watershed is approximately 105 sq. miles. The surrounding mountains rise 
precipitously to a height of 3,000 to 6,000 feet and the greater portion of the 
watershed is well timbered. The annual precipitation during the last eleven 
years has averaged over 150 inches. The snowfall is very heavy and remains 
on the higher peaks until late in the summer. To provide storage to enable 
the entire runoff from the watershed to be utilized, it was necessary to raise 
the level of the lake ; the spillway of the new dam is at elevation 503 feet, 
60 feet above the old dam. 


The new dam (see Plate 4) is of the hydraulic-fill type, with heavy rock 


a toes. It is built at the outlet of the lake, upon a natural barrier. Its crest 


elevation is 518 feet, and the maximum height of the dam, above the lowest 
’ point of the foundation on the centre line, is 100 feet. The length along the 


crest, including the spillway, is 1,200 feet. The slope of the upstream face is 
1in 5, and of the downstream face 1in2to1in4. The spillway is cut through 
a solid rock spur‘at the east end of the dam. The concrete sill at the entrance 
to the spillway is at elevation 503, being 15 feet below the crest of the dam. 


_. During the construction of the dam, the outflow from the lake was carried 


around the dam site in a tunnel driven under the spillway, and designed to 
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carry 12,000 c.f.s. For controlling the flow through this, tunnel, permanent 
gates are placed in a concrete tower at its upper end, Ne | 

As the city of New Westminster had drawn its water. SEAats from isan 
lam lake since 1892, and as the raising of the lake.level rendered the original 
municipal intake works useless, an entirely new intake had to be provided. 
For the protection of the New Westminster water supply, extensive clearing 
operations along the shores of the lake were carried out by the company. 

The total length of the tunnel which conveys water from Coquitlam lake 
to lake Buntzen is 12,650 feet. It originally had a square section about 9 by 
9 feet, with rounded corners, and was designed to carry 500 c.f.s. The area of 
the section was subsequently enlarged to 192 sq. feet, which is sufficient for — 
the ultimate carrying capacity required by the scheme. The intake to the 
tunnel was rebuilt when the new dam was constructed. It consists of a heavy 
masonry retaining wall, founded on bedrock and built against the steep hill 
above the tunnel entrance. This entrance is protected by a rack, and two in- 
dependent sets of head-gates are provided for controlling the flow of water 
through the tunnel. One of these gates is of the Coffin type, 9 feet in diameter ; 
the second set consists of two Stoney sluice gates placed side by side. 

A range of mountains, which reaches an elevation of 4,000 ft., separates 
Coquitlam and Buntzen lakes. The watershed of lake Buntzen is 7 sq. 
miles and the average annual precipitation during the last 12 years 
has been over 110 inches. The area of the lake is about 500 acres, 
and, by the construction. of a concrete dam, 54 feet high and 361 
feet long on the crest, in a cafion below the outlet, the lake has been made 
into an excellent forebay. The crest of the dam is 400 feet above sea-level. 
Ten outlets 54 inches in diameter and two outlets 24 inches in diameter were 
provided. To these are connected the pipe-lines which convey water to 
power-house No. 1. 

The water for power-house No. 2 is obtained from lake Buntzen, ' 
through a concrete-lined pressure tunnel, 14 feet 8 inches in diameter 
and about 1,800 feet long, driven through solid rock, and controlled by. three 
Doble needle intake valves, placed with their seats on a concrete foundation on 
the bottom of the lake. These needle valves are operated by oil pressure, and an 
outer cylinder is provided which may be lowered down to a horizontal seat, 
enabling them to be inspected without the use of a diver. Near the lower 
end of the pressure tunnel, and close to the top of the hill, a steel surge 
tank, 30 feet in diameter, is provided, and from this point three steel 
pipe-lines conduct the water to power-house No. 2. These pipe-lines are 
each 8 feet 6 inches in diameter at the surge tank, and taper to a diameter of 
7 feet at the power-house. About 200 feet from the power-house the pipe-lines — 
pass through tunnels driven in the solid rock. A Pelton-Doble-Venturi butter- 
fly valve is installed in each pipe-line. 

No. 1 power-house is situated on the east shore of the North arm, about 
16 miles from Vancouver. The buildings were erected from the granite blasted 
out to form the site for the generating station. The main floor is about 5 
feet above high-water. The original installation has been added to from time ~ 


Plate 15 
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LOWER BONNINGTON FALLS, KOOTENAY RIVER 


West Kootenay Light & Power Co’s Plant No. 1 in foreground. Upper Bonnington Falls in. back ground ; 
here Plant No. 2 is located, also the City of Nelson plant. 


KOOTENAY RIVER. TYPICAL VIEW OF RAPIDS IN LOWER PORTION OF RIVER 
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to time. Steel penstocks convey water from the intake dam at the outlet 
of lake Buntzen. Units Nos. 1 to 4 are each supplied by means of a pipe- 
line 48 inches in diameter and 2,000 feet in length. Two pipe lines, 60 
inches in diameter, are provided for the fifth unit. One pipe-line, 84 inches 
in diameter at the upper end and tapering to 72 inches at the power-house, 
is provided for the sixth unit, and a similar pipe-line conveys water to 
unit No. 7. The present equipment consists of four 3,000-h.p. Pelton 
water-wheels, driving four 1,500-k.w., 3-phase, 60-cycle Westinghouse 
generators ; one 10,500-h.p. Pelton water-wheel, driving one 5,000-k.w.., 
3-phase, 60-cycle Canadian General Electric generator; one 10,500-h.p. 
Doble water-wheel, driving one 5,000-k.w., 3-phase, .60-cycle Dick-Kerr 
generator; and one 10,500-h.p. Doble water-wheel, driving one 5,000-k.w.., 
3-phase, 60-cycle Canadian General Electric generator. All of the above 
units have a speed of 200 r.p.m. and are of the horizontal type, the water- 
wheel and generator being, in each case, mounted on the same shaft. 
In addition to the above equipment, there are four exciter units, each a direct- 
current generator with an induction motor at one end of the shaft and the 
water-wheel on the other. The transformers and high tension switching 
equipment are housed in a separate building, erected on the hillside behind the 
power-house. 


In 1911, as it was impracticable to build further extensions to power-house 
No. 1, a new site was selected, about»one-third of a mile south. Power-house 
No. 2, of reinforced concrete, erected on solid rock, is a fine building of massive 
proportions and careful design. It contains three horizontal units, each con- 
sisting of 4 Pelton-Doble water-wheels, the combined capacity of which is 13,- 
500 h.p.. They are mounted on one shaft, together with the revolving field of 
a Dick-Kerr 8,900-k.v.a., 3-phase, 60-cycle alternator. Close to the back wall 
of the power-house the main pipe-line divides into four branches, each branch 
supplying water to one wheel of the unit. The speed of each unit is 200r.p.m., 
and regulation is secured by a Lombard governor, auxiliary relief nozzles being 
provided. There are three 300-k.w. exciter units, consisting of a Dick-Kerr 
‘induction motor-generator set, direct driven by one Pelton-Doble water-wheel 
mounted on one end of the shaft. The transformer room and switching equip- 
ment are located in the same building. 


| Current is generated at 2,200 volts and stepped up to 34,600 volts, for 
‘transmission to sub-stations in Vancouver, and adjacent territory. It is 
understood that the transmission voltage will soon be increased to 60,000 volts. 
The two outgoing circuits from plant No. 1 are carried on wood poles ; the 
other two circuits—the outgoing lines from plant No. 2—are carried on steel 
towers. A tie-line connects power-houses Nos. 1 and 2. 


The plants and equipment above described reflect great credit upon the 
company and its engineers. 


Power and light are supplied to the city of Victoria by the 
British Columbia Electric Railway Co. and its subsidiary, 
the Vancouver Island Power Co. 


Victoria 
_ Power Supply 
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There are two hydro-electric plants : one at Goldstream, 12 miles from 
Victoria, and the other at Jordan River, 40 miles distant. There is also a © 


steam electric plant at Brentwood Bay, 12 miles distant. 

Prior to 1898, the city was supplied with light and power from steam plants 
situated within the city limits, and also owned by the British Columbia Elec- 
tric Railway Co. 

In September, 1897, an agreement was made with the Esqui- 

Goldstream malt Water-works Co., for the supply of a maximum and 

minimum daily amount of water to the British Columbia 

Electric railway, for a hydro-electric plant to be built at Goldstream. This 

agreement stipulated that all water supplied for power purposes would be 

returned to the Water-works Company’s reservoir below the power-house 

site, and in condition suitable for domestic use. In 1898, the British 
Columbia Electric Ry. Co. constructed its Goldstream power-house. 

The Esquimalt Water-works Co. has five storage reservoirs at Goldstream, 


situated at elevations of from 1,200 to 1,500 feet above sea-level. From them the © 


water flows first to a balancing reservoir of 3,500,000 cu. ft. storage capacity, 
and at elevation 1,100, then through the Goldstream plant and, thence, to a lower 


reservoir at elevation 450, affording a head of 650 feet. The capacity of these — 
reservoirs is sufficient to take care of considerable daily fluctuations. The ~ 


penstock bringing water from the balancing reservoir to the power-house 
consists of 4,000 feet of 33-inch, and 4,000 feet of 30-inch steel pipe. 

The initial equipment, which went into operation in September, 1898, con- 
sisted of two Pelton water-wheels of 600 h.p. each, direct connected to two 350- 


k.w., 3-phase, 60-cycle, 700-volt generators. In 1903,a third unit of 500-k.w. — 


was installed. In 1905, a fourth direct-connected unit, of 1,000-k.w. capacity, 
was added, and is driven by two water-wheels, each of 1,000 h.p. The energy 
is stepped up from 700 to 17,500 volts and transmitted over a two-circuit, 
single-pole transmission line 12 miles long, to Rock Bay sub-station at Victoria. 


The second hydro-electric plant, supplying power to Victoria, 
Jordan River is situated at the mouth of Jordan river, which flows into the 
strait of Juan de Fuca, about 40 miles west of the city. The 
Jordan is a mountain stream, flowing in a south-westerly direction through a 
deep and precipitous valley. It drains about 61 square miles—the greater por- 


tion lying at an elevation of over 1,200 feet. The entire watershed is heavily ~ 
forested. The drainage area above the intake, including the area above Alli- 


gator Creek diversion, is 50 square miles. 

The precipitation on the western slope of Vancouver island is heavy. At 
the mouth of the Jordan river it averaged, during the period 1908 to 1915, 
about 70 inches annually, and, in the vicinity of Bear creek, at an elevation of 
3,600 feet, an average of about 95 inches has been recorded during the last five 


years. Probably the average over the whole watershed exceeds 90 inches per — 
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year. Atthe higher altitudes, there is a heavy fall of snow during the winter 


months, which often remains on the ground until June or July. When this 


snow disappears, the flow of the Jordan falls off very rapidly. To compensate i 
for low-water flow, storage reservoirs have been provided. Although there are — 
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no large lakes in the watershed, five sites, suitable for storage dams, have 
‘been located. Two of these dams, known as the Bear Creek dam and the 
Jordan dam, are now completed. 


Bear creek flows into the Jordan 3% miles above the main diversion dam. 
The storage dam on this creek lies about a mile above its junction with Jordan 
river. It is an earth hydraulic-fillembankment. Its greatest height is 57. feet, 
and the length, on the crest, is 1,020 feet. Impermeability is secured by a sheet- 
steel-piling curtain-wall driven to bedrock across the valley. It is proposed, 
ultimately, to raise this embankment to 75 feet. A spillway is excavated out 
of solid rock at the north end of the dam. This dam forms a lake of 285 acres, 
and provides storage of 328,000,000 cubic feet. The area of Bear Creek water- 
shed above the dam is about 8 square miles. The dam was commenced in 
November, 1910, and completed in April, 1912. 


The Jordan dam (see Plate 4) is on the Jordan river, immediately below 
the junction of Wye creek. Here, the cafion narrows and is crossed by a ridge 
of rock which extends well up both sides of the cafion. <.This site was early 
recognized as the best for a permanent dam. 


The Jordan dam is a hollow, reinforced-concrete structure of the Ambursen 
type. Its extreme height is 126 feet, and the length along the crest 891 feet. 
The crest elevation is 1,268 feet above sea-level. The upstream face of the dam 

~ consists of a reinforced-concrete face, or deck, inclined at an angle of 45°. This 
is supported on concrete buttresses, spaced 18 feet centre to centre. These 
buttresses are 12 inches thick at the top, and increase, by steps of 12 feet in 
height, to a thickness of 42 inches at the bottom of the highest buttress. The 
down-stream edge has a batter of 1 to 4 from the base to a point 18 feet below 
the crest, above which point it is vertical. A spillway, 305*feet long, with a 
crest 8 feet below the top of the dam, is provided near the east end. The spill- 
way has a curved crest and rollway apron, and provides for a discharge of 23,000 

cubic feet per second. 


The main flume, for about 51% miles, follows the eastern side of the Jordan 
valley from the dam to the forebay reservoir. The side of the valley is steep 
for the entire distance and precipitous in places. The flume is 6 by 6 feet, 
with a grade of 1 foot in 1,000, and designed to carry 175 c.f.s. Five sandboxes, 
with gates in the side of the flume, are provided. 


The forebay consists of a small artificial lake of 4,350,000 cu. ft. storage 
capacity, formed in the flat between two hills, by two earth-filled embankments. 
These were built of the material excavated from the higher ground lying between 
them, thus adding to the capacity of the reservoir. The maximum height of 
each dam is 35 feet. Suitable spillway is provided. Two steel pipes, with 
54-inch diameter sluice-gates, connect at the dam to the pipe-lines which con- 
vey water to the power-house. One provides water for units Nos. 1 and 2, 
the second serves unit No. 3. The pipe-line serving units Nos. 1 and 2 is 44 
inches in diameter and 3,010 feet long. At its lower end a Y is provided for two 
pipes, each 6,280 feet long and 36 inches in diameter at the upper end, tapering 

to 30 inches diameter at the power-house. Both pipe-lines are controlled by 
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gate valves placed just below the Y pipes. The pipe-line for No. 3 unit has a 
total length of 9,290 feet, and tapers from 54 inches in diameter to 48 inches at 
the power-house: The head at the power-house is 1,145 feet. 


The original power-house, as completed in 1911, was a concrete structure . 


with two units, each of 4,000-k.w. capacity. Recently, it has been enlarged; 
a new 8,000-k.w. unit has been added, space has been provided for a fourth 
unit and a new high tension switch-room has been built. The power-house 
is of reinforced concrete, resting on concrete piles; 12 inches in diameter, pene- 
trating to bedrock at a depth of 45 to 75 feet. It contains three units. Units 
Nos. 1 and 2 each consist of a single Doble water-wheel of 6,000 h.p., coupled 
direct to a 4,000-k.v.a., Allis-Chalmers-Bullock, 3-phase, 60-cycle generator 
at a speed of 400 r.p.m. Speed regulation is obtained by a Lombard oil- 
pressure governor. No. 3 unit consists of one 8,000-k.v.a., 3-phase, 60--ycle, 
Canadian General Electric generator, driven by two Pelton-Doble water-wheels, 
one mounted on each end of the shaft. The water-wheels are together rated at 
13,000 h.p. Each wheel of No. 3 unit is provided with a separate oil-pressure, 
relay-type Pelton-Doble governor. There are three exciter units, two of which 
consist each of a 100-k.w., 125-volt, d.c. generator, direct driven by a 150-h.p. 
water-wheel and also by a 150-h.p. induction motor ; the third is a 200-k.w., 
125-volt, d.c. generator, on the shaft of which are mounted a 300-h.p. induction 
motor and a 200-h.p. water-wheel. Water is supplied to the exciter units from 
a header connected to all three pipe-lines. Valves are arranged so as to permit 
any exciter unit to be driven by water from any pipe-line. 


Current is generated at 2,200 volts and stepped up to 60,000 volts for trans- 
mission to Victoria. The transmission line is about 37 miles long. For about 


15 miles the line, which is of aluminium cable, follows the shore, and then 


strikes inland to Victoria, terminating in the Rock Bay sub-station. The poles 
are of cedar, cut along the line. Cross-arms for two circuits are provided, 
but only one has been installed. 


BRITANNIA MINING AND SMELTING Co., LTp. 


Developments at One of the most interesting water-power developments on the 
est Beach, Pacific coast is that of the Britannia Mining and Smelting Co., 
meen on Britannia creek, which flows into Howe sound, about 28 
miles from Vancouver. Its chief interest lies in the utilization of a succession 


of high heads and in the large amount of power developed from what, relatively © 


speaking, is quite a small stream. 


In 1905, development work on this property for the mining of copper was 
commenced. Since then the plant has been steadily enlarged and the output 


increased. Mining operations are carried on about four miles from the beach, — 


at an elevation of 3,500 feet above sea-level. Preliminary crushing of the ore 
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is accomplished inside the mine ; it is then transported by gravity aerial tram- 
ways to bunkers above the concentrating mill, situated about 500 feet from the _ 
foreshore and 160 feet above sea-level. From these bunkers the ore is ~ 


drawn into the concentrating mill. After passing through crushing, washing ' 


\ 
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and oil flotation processes, the concentrated product is shipped to the smelter 
at Tacoma, Wash.* 


Britannia creek is a small mountain stream about 7 miles in length, falling 


in this distance about 5,000 feet. It has three small tributaries : Marmot, 


Jane and Mineral creeks. No important lakes were found on this watershed, 
but some storage has been created near the headwaters, at an elevation of 4,130 
ft., by the construction of a reinforced-concrete main dam, 50 ft. high and 225 


ft. long, and a wing dam 340 ft. long, with an average height of 18 ft. The 


stored water is discharged into the natural bed of the river to augment the low- 
water flow as required. Further storage dams are under construction.t The 


_ annual snowfall amounts to from 15 to 20 feet at the higher elevations. 


Power is developed at five points, Tunnel power-house, Beach power-house, 
Beach compressor-house, old Concentrating mill, and the new Concentrating 
mill. f 

The Tunnel power-house is situated about three miles from the 

alae ene beach, at elevation of 2,084 feet. The principal head developed 
| at this point is 1,464 feet. At an elevation of 3,547 feet, a 
reinforced-concrete dam, 485 feet long by 40 feet high, is constructed on Brit- 
annia creek. From this dam, a pipe-line was constructed, 11,125 feet long. 
This consists of 3,225 feet of wood-stave pipe, 24, 22 and 20 inches in diameter, 
and 7,900 feet of steel pipe, 20, 18 and 16 inches in diameter, and delivers water 
to the Tunnel power-house under a pressure of 635 lbs. per square inch, cor- 
responding to the head above mentioned. In addition to this pipe-line, another 
system of pipes brings water to the power-house under a head of 838 feet. A 
small intake dam has been built, about 1 1-3 miles distant, up Britannia creek 
from the power-house ; water is conveyed through 3,600 feet of 18-inch wood- 
stave and 4,500 feet of 15-inch steel pipe. Water is also brought to this power- 


__ house from diversion dams on Marmot and Jane creeks under similar head, 


_ Power-house 


me” 


connections being made to the same pipe-line. 


The Beach power-house was placed at an elevation of 165 feet, 
that water used for power development might, subsequently, 
be available for use in the concentrating mills. The diversion 
dam is 30 ft. by 210 ft. and is at an elevation of 1,950 feet. The water is con- 
veyed to the Beach power-house through a pipe-line 14,610 feet long, consisting 


Beach 


4 of 7,700 feet of wood-stave pipe, ranging in size 36, 30 and 28 inches, and a 


steel pipe-line, size 28 and 26 inches, for a distance of 3,710 feet, connected with 
two lines of steel pipe, each of which has a length of 3,200 feet, in sizes 20 and 


- 18inches. From the 36-inch wood-stave pipe, 6,800 feet from the dam, another 


ot 


* In 1916, a new mill was completed, the top of which is approximately 1,000 feet from the 
foreshore and 216 feet above sea-level. The ore after its preliminary crushing inside the mine 


- is conveyed to the receiving bunker of this new mill by means of a narrow gauge railway and a 
_ standard gauge incline. 


t A small lake, 1,200 feet long by 300 feet wide, at elevation of 4,760 feet, previously con- 
sidered unimportant as a source of water supply on account of its limited watershed, has been 


_ tapped by a tunnel at a depth of 90 feet below the water surface. This water discharges through 
_ gates at the tunnel portal and finds its way in a natural bed to Britannia creek above the Park 


Lane dam. 


i's 
" 


t For summary of equipment in various power-houses see pp. 134-135. 
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pipe-line, 8,605 feet long, is taken ; this consists of 24-and 18-inch wood-stave 
pipe, and 15-, 12- and 10-inch steel. It,also, conveys water to the Beach power- 
house, and an extension of the same line delivers the water, under a head of 
1,945 ft., to the Beach compressor house. In addition to the natural stream 
flow, the water emerging from the Tunnel power-house is conveyed by 24-inch 
wood-stave pipe, 1,500 ft. long, to a connection with the 36-inch wood-stave 
pipe on the downstream side of the dam. An additional intake was constructed 
on Mineral creek during 1915, from which a head of 625 feet is developed. 


Water is conveyed to the Beach power-house through 2,340 ft. of wood-stave - 


pipe ranging in size from 24 to 10 inches, and 970 feet of 10-inch steel pipe. 


At a point on Britannia creek, about 4,570 feet back of the Beach power- - 


house, an intake dam is located,* from which a head of 665 feet is developed 
to drive two Pelton wheels in the new mill. This pipe-line is continued to the 
old mill at an elevation of 50 feet, where three Pelton wheels operate under a 
head of 695 feet. 


The Tunnel and Beach power-houses are electrically connected and can be 
operated in parallel. It is stated that, as mining is carried on in three eight- 
hour shifts, and the concentrating mills are operated continuously, the load 
factor is very nearly 100 percent. 


Additional storage reservoirs under construction will almost fully develop 
the water-power available from Britannia creek and its tributaries.f— An 
auxiliary steam plant, to supplement water-power during dry seasons, has 
been found necessary. This plant consists of two steam turbines, one unit of 
500 k.w. and one of 2,000 k.w. 


CANADIAN COLLIERIES (DUNSMUIR), LTD. 


The Canadian Collieries (Dunsmuir), Ltd., owns and operates 
Developments on 


Puntledge River C©0a@l mines on the east side of Vancouver island, about 160 miles ~ 


north of Victoria. Power for its various operations was formerly 
developed by steam plants at each mine. These plants have now been super- 


seded by a large central hydro-electric installation, with a 13,200-volt dis-— 
tribution system. It is worthy of note that this hydro-electric power appar- — 


ently has been developed to compete successfully with steam plants situated 


where coal is available at pit-head prices. It is claimed that considerable — 


economies in operation have been effected. 


The Puntledge (or Comox) river drains a lake of the same name situated 


: 


at an elevation of 420 feet above sea-level. The river is about 9 miles long ; — 
the grade is low for 214 miles below the lake outlet and then falls 350 feet in — 


about 31% miles. The watershed above the lake outlet is estimated at about 


ry 


* During 1916, this intake dam was raised 26 feet, and, to supplement this storage, an ad- — 


ditional reinforced-concrete dam, 50 feet by 205 feet, has been constructed about 300 feet back 
of the intake dam. 


+The Britannia Mining and Smelting Co. has acquired the water rights on Furry creek» 


a mountain stream flowing into Howe sound, about 3 miles south of Britannia Beach. During 
1916 foundations were laid in Furry creek for a dam at elevation 880 feet. The system of con- 
veying water to the Beach power-house will consist of sealed tunnels, wood and steel pipe. 


4 
¥i 


POWER DEVELOPMENTS PN eek eS MC.O LU M BAY 159 


250 square miles, but, as its boundaries are not well known, this figure is only 
approximate. 

Storage has been developed on Puntledge lake by the erection of-a dam at 
the outlet. This dam is built on solid rock and takes the form of a buttressed 

concrete wall 300 feet long. Its crest elevation is 445 feet above sea-level, 
the discharging gate sill being at elevation 416 feet. The dam raises the water 
a maximum of 23 feet above the original level. A channel 5 feet deep has 
been cut in the river bed below the outlet of the lake, thus making it possible 
to draw the water off below the original level, and a spillway 100 feet long 
provides, with’the gates, discharge capacity in excess of any recorded flood. A 
log sluice is arranged in the dam by omitting one panel and substituting stop- 
logs. Six outlet gates, each 5 ft. by 6 ft., are provided. 

From the storage dam the water flows in the natural bed of the river for 
2% miles to the diversion dam. The latter is a partially reinforced concrete 
structure with a spillway 100 feet long, and a concrete intake and gate chamber 
at one end. There are two gate openings, with gates 6 ft. high by 7 ft. wide. 
At the diversion dam the water enters a system of canals and flumes 3,400 feet 
long, in which, due to the broken nature of the country, there are many sharp 
curves. 

The canal traverses solid rock, sand, gravel and clay, and, except for a 
small portion in impervious clay, is lined with concrete. The canal sections 
are connected by -wooden flumes of semi-circular section. The canal-and- 
flume line terminates in a short section of reinforced-concrete flume provided 
with a spillway capable of discharging the total flow. At the entrance to the 
pipe-line intake structure there is a rotary balanced steel gate of the Taintor 
type, 12 ft. wide and 10 ft. high. The forebay, or intake structure, is a vertical 
cylindrical chamber of reinforced concrete, about 25 feet in diameter and 30 
feet high. This forms a sedimentation chamber, a blow-off sluice gate being 
provided. The outlet opening is funnel shaped, decreasing from 12 ft. in dia- 
meter to 8 ft. in diameter, a cast iron caulking ring being set in the concrete 
for connection to the 8-foot wood-stave pipe. 

The forebay is 3 miles above the power-house, and the water is carried in 
enclosed pipes, for the most part of wood-stave construction. The first section 
consists of one 8-foot wood-stave pipe, 4,500 ft. long, terminating in a Y 
- structure of heavily reinforced concrete, with outlets fitted with gate valves 
_ for two 6-foot pipes. The next section consists of two wood-stave pipes, 6 ft. 
diameter and 4,500 ft. long, only one of which is at present installed. This 
- section ends in a junction structure with inlets for the two 6-foot pipes and 

outlets for four 50-inch pipes, each of these inlets and outlets being provided 
with a gate valve. The final section consists of four 50-inch pipes, of which two 
are at present installed. These are wood-stave for 3,170 ft., and are of steel 
for the 600 feet next to power-house. The wood-stave pipes are laid in a shallow 
trench for most of their lengths and are fitted with manholes and air valves 
where necessary. The junction structures of the pipe-line are of reinforced 
concrete. Great care was exercised in their design and construction; rich 
- mixtures were used and they were finished inside with cement mortar two to 
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three inches thick, and several coats of hot asphaltum were aopied The 
static head is 350 feet. 

The power-house is a reinforced-concrete structure, built on a rote site 
on the river bank. The present main building provides space for two generat- 
ing units, provision being made for doubling the capacity. The section of the 
building containing the switching apparatus and auxiliary plant has been com- 
pleted for the ultimate contemplated development. The present installation 
consists of two Escher-Wyss turbines of the reaction type, with multiplied 
balanced gates controlled by governor. Each turbine is rated at 4,700 h.p.,* 


andrunsat500r.p.m. Relief valves are placed on each turbine. The turbines © 


are direct connected to 3,500-k.w., 3-phase, 25-cycle, 13,200-volt, Canadian 
General Electric Co. generators. The exciters are direct connected, and each 
is of sufficient capacity for two units. Transmission lines distribute current 
at 13,200 volts to the various parts of the property, the longest line being less 
than 6 miles. The substations contain oil-insulated, water-cooled trans- 
formers. All large motors operate at 2,200 volts. The smaller motors use 
current at 440 volts. Power is used for all mining operations, including wind- 
ing, pumping and ventilation. 

The cost of the present development is slightly under $70 per horse-power 
at the power-house switchboard. When the plant is completed to its ultimate 
capacity, this low cost will be still further reduced to about $60 per horse- 
power. 


GRANBY CONSOLIDATED MINING, SMELTING AND POWER Co., LTD. 


The mining and smelting of copper ore is now one of the prin- 
aa °" cipal industries of British Columbia. The growth of the in- 

dustry, which was practically non-existent in 1894, has been 
remarkable, and, at the present time, more than 60 per cent of the copper ex- 
ported from the Dominion is mined in British Columbia. Much of this growth 
is directly attributable to the development of cheap water-power. One of the 
most recent plants to be completed is that of the Granby Consolidated Mining, 
Smelting and Power Co., on Falls creek, Anyox. 

Falls creek is a small mountain stream, which flows into Granby bay, 
situated on Observatory inlet, north of Prince Rupert. It drains a watershed 
of about 40 sq. miles, over which the annual precipitation—a large part of which 
is snowfall—ranges from 70 to 100 inches. 

Storage has been created by a dam about one mile above the mouth, in a 
rocky cafion 120 feet deep. The dam is a crib-and-rock-structure, with the 
crest 115 feet above the bed of the stream. A spillway, 120 feet long with 
crest of 9 feet, was excavated out of the solid rock on the inside of the 
bend below the crest of the dam. From the dam the water is carried 
in a 72-inch wood-stave pipe 5,800 feet long, the first 150 feet being in tunnel, 
the lower end being under a maximum static head of about 300 feet. A steel 


pipe, 72 in. in diameter and 120 ft. long, connects the wood-stave pipe to the 


power-house. The working head at the power house is 385 feet. 


*Maximum capacity 6,000 h.p. 


; Plate 16 


PEND D’OREILLE VALLEY 
A heavily timbered watershed of the interior of British Columbia. The Pend d’Oreille river is in the foreground. 
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; ILLECILLEWAET RIVER AND VALLEY 
From Observation Point, Glacier. Typical of many streams in British Columbia. The city of Revelstoke is supplied with 
power and light from this stream. 
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The power-house is a steel frame structure, with brick curtain walls, built 
on concrete foundation. The electrical equipment consists of two units, 
each provided with two water-wheel runners, which are directly overhung upon 
the main shaft at either end of the alternators. These are Westinghouse 
938-k.v.a., 3-phase, 60-cycle, 2,200-volt machines ; the sets run at 400 r.p.m. 
- Two exciter sets are provided, of 50 k.w., 125 volts, 850 r.p.m.; one set is 
driven by an induction motor, and one set by an induction motor at one end 
and a Pelton-Doble wheel at the other. 

The power-house also contains air compressors and blowers. The air 
supply of the main blast furnaces and the smelter is supplied by 3 Conners- 
ville positive blowers. Each blower is driven by a direct connected Pelton- 
Doble wheel, 14 ft. in diameter, 625 h.p., normal rating, but with a maximum 
capacity of 775 h.p. These sets run at 115 r.p.m. For supplying air to the 
Bessemer converters, a Nordberg variable capacity, two-stage blowing engine 
is driven by a Pelton-Doble wheel, 23 ft. in diameter, of 1,400 h.p., running 
at 75 r.p.m. The Pelton wheel is mounted on the crank shaft and acts as a 
flywheel. For supplying compressed air for the operation of tools, etc., a 
Nordberg two-stage compressor is driven by a similar wheel, 16 ft. in diameter, 
of 800 h.p., running at 84r.p.m. Each of the above wheels is provided with an 
oil-pressure governor and relief valves, also with main gate, by-pass valve. 
The total h.p. installed is about 7,000. 

In addition to the above, the power-house contains two Westinghouse 
motor-generator sets, each of 440 h.p., for supplying direct current to the 
electric locomotives used for haulage, and to other direct current motors. 
Alternating current is transmitted to the mine at 2,200 volts. The larger 
motors are operated at this voltage, while, for smaller motors, the pressure 
is reduced to 220 volts. 


HEDLEY GoLpD MINING Co., LTD. 


The Hydro-electric developments of the Hedley Gold Mining Co. provide 
power and light for the mines and for the town of Hedley. 
? The first development by the company was on Hedley creek, 
Bercadene. a small mountain stream, which joins the Similkameen river 
at Hedley. A diversion dam, situated about 3 miles from the 
mouth, diverts water along a 4 by 4-ft. flume, about 13,000 feet long, to a fore- 
bay. From this point, the water is conveyed to the power-house through two 
steel pipes, 20 in. diameter. The head developed is 412 feet. One pipe-line 
supplies water to a 550-h.p. Doble wheel, coupled direct to a 400-k.v.a., 3-phase, 
60-cycle, 2,200-volt Canadian Westinghouse generator, speed 150 r.p.m. The 
second pipe-line supplies water to a Knight wheel driving a Canadian Ingersoll- 
Rand air compressor, capacity about 3,000 cu. feet of free air per minute. 
Hedley creek drains a watershed of about 110 square miles, but, being situated 
in the dry belt, the flow at times becomes very small ; hence, the quantity of 
power obtained was too uncertain, and had to be supplemented with steam. 
For this reason, and with an increasing demand for power, the company decided 
to build another plant on the Similkameen river. 
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Site aac This development is situated about 3 miles below the mouth 
River of Hedley creek. (See Plate 5.) The Similkameen above this 
Development. = point drains a watershed of about 2,000 square miles. As its 


headwaters lie among the high mountains of the eastern flanks of the Cascade 
range, the flow, while fluctuating between wide limits, due to the absence of 
storage, is, nevertheless, far more dependable than that of Hedley creek.. Water 
is diverted from the Similkameen river by a concrete dam with stop-log sluice- 
ways. The adjacent topography does not admit of storage. From the diver- 
sion dam, the water is conveyed in 16,000°ft. of flume, 9 ft. wide by 7 ft. deep, 
to a forebay, and thence through steel pipe, 8 ft. diameter, to the power-house. 
The static head developed is 67 feet, and it is noteworthy that, in order to 
develop this head for power purposes, the construction of a flume 3 miles 
long has been found profitable. 

The equipment consists of one 2,100-h.p. 5S. nies Smith Co. turbine 
of the Francis type, coupled to a 1,250-k.v.a., 3-phase, 60-cycle, 6,600-volt, 
Canadian Westinghouse generator. The set runs at 400 r.p.m., and has a 25- 
k.w., direct-connected exciter. Current at 6,600 volts is transmitted 314 miles 
to the mill, where the tension is reduced to 2,200 volts—a voltage which enables 
the two plants to be run in parallel. 


City OF KAMLOOPS 


Best cament Kamloops, in 1915, completed the first portion of its hydro- 
on Barriére electric development on the Barriére river, which falls into the 
snip North Thompson from the east, about 40 miles from the city. 
The total drainage area of the Barriére is about 350 square miles. It 
divides 12 miles above its mouth and both branches have their source in the 
mountainous district between Adams lake and the North Thompson river. 
The watersheds are generally well wooded with fir, spruce and cedar, but, in 
some parts, there is a dense covering of small growth. The snowfall of the 
district is heavy, and severe weather is occasionally experienced. On both 
branches of the river there are lakes which afford good storage sites; one of 
these, Barriére lake, through which the main stream, the North branch, flows, 
has been utilized for storage for the present development. The area of the 
watershed above the outlet of the lake is about 135 sq. miles, and Barriére 
lake has an area of some 3,600 acres. A storage and intake dam has been built 
at the outlet of the lake, and, from this point, water is conveyed to the forebay 
ina 5 by 8-ft. flume, 18,000 ft. in length. The forebay is fitted with sluice- 
gates and provided with spillway. Penstocks, 500 ft. long, convey the water 
to the power-house, which is situated on the north bank of Barriére river. The 
head developed is 190 ft. 


The present power-house has been built to accommodate four units, two 
of which are at present installed. Each unit consists of a 1,200-h.p. Francis 
turbine, manufactured by the Platt Iron Works, direct connected to a 750- 
k.v.a., 3-phase, 60-cycle alternator, supplied by Canadian Westinghouse Co., 
generating current at 2,300 volts. These sets run at 720 r.p.m., and are con- 
trolled by direct-acting Lombard governors. 
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The voltage is stepped up to 44,000 volts for transmission to Kamloops. 
It is anticipated that there will be a considerable demand for power to pump 
water for irrigation along the North Thompson valley, which is traversed by 
the transmission line.* The ultimate development possible on the Barriére 
river is between 16,000 and 20,000 h.p. 

To provide against interruption to the hydro-electric service, due to winter 
troubles or breakdowns on the long transmission line, it was deemed expedient 
to provide a steam auxiliary plant in the city. As the demand for increased 
power was urgent, and a steam plant was more easily constructed, it was first 
completed. The power-house building is situated in Kamloops, near the banks 
of the Thompson river. It is of reinforced concrete, and contains the pump- 
ing plant for the domestic supply to the city. The boiler-room contains four 
Babeock & Wilcox boilers of 250 h.p. each, designed to operate at 160 lbs. 
pressure. The turbine-room equipment consists of two Curtis turbo-alter- 
nators, of 900 k.w. capacity, built by the General Electric Co. The alternators 
are 3-phase, 60-cycle, 2,200-volt machines, operating at 3,600 r.p.m. Motor- 
and steam-driven exciters are provided, also the usual condensing and aux- 
iliary plant. The high tension sub-station receives current from the 44,000-volt 
lines from the Barriére River plant, and reduces the pressure to 2,300 volts for 
local distribution. Complete switching equipment is provided. 

The city now has at its disposal about 5,000 h.p. of electrical energy. 
As the demand for power increases, it is intended to increase the capacity of the 
plant at Barriére river and retain the steam plant as a standby. 

The cost of the initial hydro-electric development is about $140 per h.p. ; 
the installation of a further 4,000 h.p. will reduce the average cost per h.p. to 
$90, and it is estimated that, when the ultimate development is carried out, 
the cost per h.p. will be reduced to about $80. 


City oF NELSON 


The city of Nelson has constructed a hydro-electric power 


Development 2 : 
on Kootenay plant at upper Bonnington falls, on the south side of the Koot- 
Saba enay river. This plant supplies light and power to the city 


and for mining purposes in the adjacent territory. 

The site selected for this development was examined and staked at the 
end of 1900, the water record was granted on January 15, 1901 and the city 
secured title to the site for the proposed plant January 22, 1903. The plan 
adopted provided for a plant of four units, each capable of developing 1,250 h.p. 
under the minimum head of 40 feet? available at high water, or 1,675 h.p. 
under the 60-feet head{ available at low water. Work was commenced April 
3, 1905, but, owing to trouble, chiefly in connection with the disposal of the 


*During the season of 1917, Kamloops provided electric power for five pumping plants, at 
a flat rate of $1 per acre per month, the city furnishing the transmission lines and transformers. 
On pepe project the owner erected a transmission line, and his rate was 1% cents per kilo- 
watt-hour. 
+ The average available head has recently been increased by the improvement of the river 
channel below the falls, made by the West Kootenay Power and Light Co. 
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excavated material, the work was held up from time to time. Further delays 
occurred in the shipment of the plant, and it was not until December 28, 1906, 
that water was turned on the turbine of the first unit installed. 


The power-house is of brick on a concrete foundation. The foundation 
is raised to the elevation of the turbine floor for four units, but the superstruc- 
ture is completed for two units only. The present installation consists of two 
Allis-Chalmers turbines, with a maximum capacity (at highest head) of about 
2,000 h.p. each. These are directly connected to Allis-Chalmers 3-phase 
generators, one of 750 k.v.a. and one of 1,000 k.v.a. The umbrella type of 
construction adopted enables full advantage to be taken of the total head avail- 
able at any stage of the water. Speed regulation is secured by oil-pressure 
governors. Power at 12,000 volts is transmitted 914 miles on a right-of-way 
purchased by the city. The transmission line consists of two circuits of strand- 
ed aluminium cable carried on cedar Doe The city of Nelson operates its 
own electric street car service. 


Paciric Mi.Lus, LimITED—OcEAN FALLS 
(Formerly Ocean Falls Co., Ltd.) 


Ocean falls, on Cousins inlet, near the mouth of Dean channel, 
ah dan ds pe provides a favourable situation for the docking of ocean 

steamers of the largest class. The Ocean Falls Co. developed 
the falls on Link river, which flows from Link lake in a series of rapids, the 
descent culminating near salt water in Ocean fall. 


An intake diversion dam was built above the fall, utilizing the old river 
channel as a spillway. This dam is of concrete, with a maximum height of 
60 feet above the lowest point of the foundation. It is provided with an intake 
section having two openings, 12 ft. diameter, controlled by sluice-gates for 
pipe-line connection. From one opening there is a steel penstock 12 ft. in 
diameter, 1,150 feet long. The lower end of the pipe is parallel to the back 
wall of the power-house and branches are provided to each water-wheel unit. 
The head developed is 115 feet. Provision was made for the future installation 
of a duplicate pipe from the intake to power-house. 


The power-house is at sea-level and contains 3 hydro- patie units. The 
turbines, supplied by James Gordon & Co., are of 900 h.p. each direct coupled 
to 600-k.w., 3-phase, 60-cycle, 440-volt Westinghouse generators. In addition, 
there is a 50-k.w. motor-generator set, which supplies power for the monorail 
system used on the wharves for loading timber, etc. The pulp-grinders are 
connected in groups of four, each of the six groups being driven by a Francis 
type turbine of 1,400 h.p., supplied by Jens Orten-Boving. The total capacity 
of the turbines installed is about 11,200 h.p. 

During 1915 the Pacific Mills, Ltd., took over the Ocean Falls Co. and 
constructed a modern paper mill. 


A new dam is being constructed at the site of the old dam and 30 feet 
higher, which will store water on Link lake to a depth of 25 feet. Link lake 
has an area of about 10 sq. miles. From this new dam, two 12-ft. penstocks 
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will deliver water. One penstock will connect with the old penstock and supply 
the pulp-grinders and the present electric generators ; the other will supply | 
water to a new power-house which will contain additional hydro-electric units 
- aggregating 10,000 k.w.* 


POWELL RIVER Company, LTp. 


The largest development, for purely industrial purposes, of ’ 
Ee eei River water-power situated.on the coast, is that of the Powell River 

3 Co., Ltd., manufacturing newsprint paper. The company 
completed a pulp-mill plant in 1911, and considerable extensions have since 
been made. (See Plate 6.) 

. Powell river flows out of Powell lake and drains an area of about 600 sq. 
miles. At the outlet of the lake, there is a natural fall of 140 feet. The lake, 
which is about 45 sq. miles in area, has been raised about 20 feet above the 
high water of 1910 by a concrete dam with spillway at elevation of 160 feet 
above sea-level. A log sluice-way with guide booms provides for the passage 
of logs over the dam. 

Sufficient hydrographic data have not yet been secured from which to 
determine the ultimate possible development at this site, but it is stated that, 
when the available storage has been fully utilized, it will conserve the total 
runoff and maintain a uniform flow. Steel penstocks convey the water to 
the power-house, which is located at sea-level, with a working head averaging 
147 feet. 

- In the pulp-mill there are two sets of seven pulp-grinders each. Each set 
is driven by two Allis-Chalmers turbines, of 1,800 h.p. each; also two sets of 
six pulp-grinders, each set driven by one Platt Iron Works turbine, of 3,600 
h.p.; in all, a total of 14,400 h.p. The electrical installation consists of two 
3,000: h.p., Allis-Chalmers turbines, each direct coupled to one 1,875-k.v.a., 
3-phase, 50-cycle, 600-volt, Canadian General Electric generator, speed 375 
r.p.m.; also one Platt Iron Works turbine of 3,600 h.p., direct coupled to a 
similar generator of 2,500 k.v.a., with speed of 375 r.p.m.—in all making a 
total of 9,600 h.p. for the generators, or a grand total of 24,000 h.p. developed 
at the present time. 


C1Ty OF PRINCE RUPERT 


Development Woodworth lake, situated about 7 miles from Prince Rupert, 
at Woodworth has an area of 500 acres. The watershed area is about 9-5 sq. 
cas miles, consisting mostly of steep hillside with very little timber ' 
on the upper slopes. The mountains rise to about 4,000 feet. There are 
several snow-fields, but no glaciers within the drainage area. This project 
was investigated in 1910-12, and plans prepared; construction work was com- 
menced in January, 1914, and the plant placed in operation in November, 1914. 
Investigation of stream-flow revealed a high runoff, and it is anticipated 
a flow of from 80 to 100 sec.-ft. will be available for power and domestic supply. 


*This new plant was installed in 1918, and comprises two 2,500-h.p. turbines and one 
5,000-h.p. impulse wheel, direct connected, respectively, to two 1,850-k.w. and one 3,750-k.w., 


3-ph., 60-cy., 2,200-v. generators. 
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A storage dam, 35 feet in height, was built. The power-house is 7,500 feet 
below the lake, and a head of 330 feet is developed by means of a 45-inch steel 
pipe 7,800 feet long. The power penstock is also partly used for water supply 
purposes. Immediately behind the power-house is attached an 18-inch steel » 
pipe-line, 14,000 feet long, which connects with an existing 18-inch water supply 
pipe near the auxiliary pumping station at Shawatlans lake, about 5 miles from 
the city. 

A power-house of simple design has been erected. ‘The initial installation 
consists of one water-wheel of 1,650 h.p. capacity, direct connected to a 1,125- 
k.v.a., 3-phase, 60-cycle, 4,400-volt, at 514 r.p.m., Canadian General Electric’ 
generator. Close regulation is secured by oil-pressure governor. A 15-k.w. 
exciter is connected to the main units. Voltage is regulated by a Tirrell reg- 
ulator. The energy is transmitted to the city over a single circuit, wood- 
pole transmission line. | 


City oF REVELSTOKE 


Development The Ilecillewaet river drains about 480 sq. miles of the western 
on the Illecil- slope of the Selkirk range, and discharges into the Columbia 
pag bew nes river near Revelstoke. Its valleys and the lower slopes of the 
mountains are heavily wooded; above the timber line there are numerous: 
snowfields and glaciers. The precipitation in the valley varies from 42 inches 
near Revelstoke to 58 inches near Glacier, and, over portions of the water- : 
shed, no doubt exceeds the latter figure. The winters, with occasional spells: 
of very low temperature and heavy snowfall, are severe and serious ice troubles 
have been encountered. The river isa typical mountain stream. (See Plate. 
16.) Its flow varies from about 250 sec.-ft. to over 9,000 sec.-ft. - | 


The Revelstoke hydro-electric development is situated about 1% miles 
from the mouth of the river. A concrete dam, 56 feet high, has been built 
across the cafion, creating a pondage of about 10 acres. Two 6-ft. diameter 
wood-stave pipes carry the water about 1,200 feet downstream to a power- 
house, where a head of 72 feet is developed. (See Plate 7.) 


The power-house equipment consists of a 900-h.p. Francis turbine, driving 
a 450-k.v.a. Canadian Westinghouse generator at a speed of 450 r.p.m.; also 
a 1,400-h.p. Escher-Wyss-Francis type turbine, direct connected to a 750-k.v.a. 
Canadian Westinghouse generator running at 360 r.p.m. Exciter units in each 
case are direct connected. Speed regulation of the 1,400-h.p. unit is secured by 
an oil-pressure governor and of the 900-h.p. unit by a mechanical governor. 
Current, at 2,300 volts, 3 phase, 60 cycle, is supplied to Revelstoke and to the 
shops of the Canadian Pacific Ry. To ensure against interruption to service, 


due to low water, ice, or other causes, a gas-engine auxiliary plant has been pro- 
vided. 


WHALEN PULP AND PAPER MILLs, LTD. 


The plant of the Whalen Pulp and Paper Mills, formerly 
a te Bay at owned by the Empire Pulp and Paper Mills, Ltd., and pre- 
viously by the Swanson Bay Forests, Wood Pulp and Lumber 
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Mills; <Ltd., is situated in a small bay on the continental- shore of 
Graham reach: a narrow chanrtel dividing Princess ee island. from ls mains 
land, and about 130 miles south of Prince Rupert. ~ Ait Onn 

This’ portion of the coast probably has a heavier precipitation at sea-level 
than any other stretch of the Pacific littoral. To the southwest, the contin- 
uation of the Vancouver range is submerged and, therefore, offers ‘no obstacle 
to the passage of the moisture-laden winds from the Pacific. The immediaté 
vicinity of Swanson bay is surrounded by high mountains ; those on Princess 
Royal island are probably of sufficient elevation to start the upward deflection 
and resultant cooling of the westerly breezes. As a result, Swanson bay has a 
precipitation similar to that in the higher valleys of the western slope of the 
Coast mountains. At this station, the average annual precipitation for a period 
extending over 6 years is 180 inches—the highest recorded in British Columbia. 


There is little doubt that future investigation will disclose in this portion 
of the coast many water-powers easily developed. There are several ‘hanging 
valleys,’ occupied by small lakes, situated from one to several hundred feet 
above sea-level, drained by short creeks, which descend, usually, in gradually 
increasing grade, with falls or steep cascades near salt water. Swanson creek 
is of thistype. It drains two small lakes, the lower one of which, about 7 miles 
long and one mile wide, has been partially controlled for storage. The total 
head available below this lake is 342 feet, of which 132 feet has been developed, 
An intake dam, forming a measuring weir, is situated above the first falls. 
about one-quarter mile from the mouth. A wood-stave pipe conveys the water 
to the power-house, where S. Morgan Smith Co. turbines are installed 
aggregating 2,500 h.p. The plant also comprises a sulphite-pulp mill, a large 
sawmill, and wharves suitable for loading and unloading large vessels. The 
ultimate capacity of the plant is stated to be about 12,000 h.p. 


WESTERN POWER COMPANY OF CANADA, LTD. 


The first application for a water record at Stave falls was made 


Development 
on the _ in 1899, by the Stave Lake Power Co., Ltd. In 1909, the 
eure River Western Canada Power Co. Ltd.,* was formed for the pur- 


pose of supplying power, in ample quantity and at prices sufficiently at- 
tractive, to encourage the establishment of industries in Vancouver and its 
vicinity. In June, 1909, the company took over the Stave Lake Power Co. 
In the same year work was commenced on the present Stave Lake development, 
and the first unit was placed in commission in January, 1912. (See Plate 5.) 

Stave lake lies to the north of the Fraser river, and about 35 miles from 
Vancouver city. The watershed has only been partially explored. It has an 
area estimated at about 450 sq. miles, and lies among the granite peaks of the 
Coast mountains, which, rising high above the timber-line to over 8,000 feet, 
carry perpetual snow and numerous small glaciers. The total-length of the 
river, from its source in a glacier to its confluence with the Fraser at Ss 
is about 60 miles. 


 -*Name of Company later changed to ‘‘ Western Power Co. of Canada, Ltd. a 
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The original elevation of Stave lake was about 230 feet. above sea-level, 
with a fluctuation, between high and low water, of about 15 feet. The lake 
was 9 miles long by about a mile wide, with precipitous shores to the east and 
west. From the foot of the lake to Stave falls the river was 7 miles long, with 
a total fall of 11 feet in about 2 miles of rapids. At the falls and at the 
rapids in their immediate vicinity the river descended 80 feet. Below the falls, 
for a distance of 4 miles, there is a series of rapids, and the river finally de- 
bouches through a narrow granite gorge into the Fraser river. 

The present Stave Lake development utilizes the head available in the 
immediate vicinity of the falls and also the head concentrated at that point 
by a dam, which drowns the rapids above and the large areas of low land at the 
head and the lower end of the lake. The working head varies between 100 
feet at low-lake level and 120 feet with full reservoir. Very careful preliminary 
investigation was made of hydraulic conditions. This included extensive 
surveys, measurements of water supply, precipitation, flood conditions, etc. 
The results of this investigation are ably summarized in a paper presented by 
Mr. R. F. Hayward before the Canadian Society of Civil Engineers.* 

The raising of the level of Stave lake materially increased its area. At 
a stage of 269, the lake extends for 18 miles above the dam, and its area at this 
stage is about 24sq. miles. This reservoir will have a storage capacity of nearly 
370,000 acre-feet, sufficient to maintain a mean flow of about 3,150 sec.-feet 
in lowest years yet recorded and somewhat more in average years. The average 
flow over a number of years has been about 4,000 sec.-feet, but the physical 
conditions at Stave falls are such that it is not economically feasible to build 
a dam to an elevation of about 300 feet, which stage would be required to 
completely store the mean flow over the years of record. The most economical 
height of dam is that which would maintain a flow line at elevation of about 
264 feet above sea-level. : 

In its natural state the main river divided into two branches about 400 
feet above the falls, re-uniting about one-half mile downstream. The intake and 
sluice-dams have been built at the head of the falls. The power-house is built 
across the western channel, below the intake dam, and the eastern channel 
is utilized for the overflow and flood discharge from the sluice-dam. When the 
lake is raised to the ultimate elevation proposed, the present sluice-dam—now 
designed to take practically the whole flood discharge of the river—will be built 
up solid, with a row of gates on top for partially controlling the flood discharge, 
and the main flood discharge will pass down an old channel, about one-quarter 
mile to the east of the falls, known as the Blind slough. For a flow-line at 
elevation of 239 (sea-level) the Blind slough forms a natural rock spillway-dam 
400 feet long, with a channel 50 feet wide and 20 feet deep at one side. The 
deep portion is at present closed by a timber crib-dam, and a temporary spill- 
way of low elevation is built across the remainder of the channel. The per- 
manent structure will consist of concrete piers, with log sluices, and will make 
ample provision for flood discharge. 

*“The Stave Falls Power Development of Western Canada Power Company, Limited,” 


by R. F. Hayward, M.E.I.C. Read Oct. 7, 1915. In Transactions of the Canadian Society 
of Civil Engineers. ; 
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_ The sluice-dam is 150 feet wide, built of reinforced concrete. The piers are 
8 feet wide, with five stop-log openings, each 22 feet wide. The intake dam is 
of concrete on a granite foundation. It is 160 feet long and, when completed, 
will be 70 feet high. There are four main intakes, with necessary screens. The 
intake gates are of the radial type and weigh 23 tons each. In addition, there 
are two gate chambers for pipes to the exciter units. 

The main penstocks are 14 ft. 6 in. diameter. The upper ends are im- 
bedded in the concrete and belled out to 19 feet, giving a maximum velocity 
at the mouth of 4-6 feet per second, and in the pipes of 8 feet per second. 
There are two separate 46-inch steel penstocks for the exciter units and oil . 
pumps. The penstocks are not more than 150 feet long, thus securing excellent 
regulating conditions. The tailrace, 1,500 feet long, was excavated to a depth 
of about 30 feet. 

The power-house, constructed of reinforced concrete on solid rock found- 
ation, was designed for four main units, but first completed for two, with the 
necessary auxiliary equipment.* Each main unit consists of a 13,000-h.p., 
double horizontal turbine of the Francis type, built by the Escher-Wyss Co., 
of Zurich, Switzerland, direct coupled to a 9,000-k.w., 3-phase, 60-cycle, 4,400- 
volt Canadian General Electric generator. There are two exciters, each 250 
k.w., 125 volts, driven by its own turbine, and each capable of exciting four 
machines. Regulation is secured by governors of the oil-pressure type, the 
oil pumps being driven by individual impulse wheels. 

The current is stepped up to 13,000 volts and 60,000 volts, and, at the high- 
er tension, is transmitted 32 miles to Ardley, a point about midway between 
Vancouver and New Westminster. Another line runs south to the inter- 
national boundary, where it connects with a line built by the Puget Sound 
Traction, Light and Power Co. into Bellingham, the total distance being 47 
miles. At 13,000 volts the current is transmitted to points within 20 miles 
of the generating station. 

From the tailrace of the existing plant to the mouth of the river, an addi- 
tional fall of 130 feet is available. Two plans of developing this fall have been 
considered: One plan contemplates a concentration of the head at the narrow 
gorge near the mouth by the construction of a dam 165 feet high. The second 
plan provides for two dams, each 65 feet high, one at the above gorge, and one 
about a mile below the present plant. The latter plan involves less initial 
expenditure, and would enable the plant capacity to be increased by stages 
with the increasing demand until ultimately turbines aggregating some 120,000 
h.p. had been installed. This would complete the development of the Stave 
river. 

West KooTtENAy POWER AND Licut Co., LTp. 


The West Kootenay Power and Light Co., Ltd.—a pioneer in the develop- 
ment of water-power on a large scale in British Columbia—owns and operates » 
three hydro-electric generating plants. Two of these are at Bonnington 

*In 1916, the building was extended for the installation of the third and fourth units. The 


third unit is now running, and the intake gate and penstock have been erected in preparation 
for the installation of the fourth unit. 
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falls, on the Kootenay river (see Plate 15) and the third is situated on wile 
Kettle river, about twelve miles below Grand Forks. 

These developments are the largest and most important in the interior 
of British Columbia, and furnish power and light to the cities of Trail, Rossland, 
Grand Forks, Phoenix, Greenwood, Boundary Falls, and to other users within 
the radius of the transmission lines. : 

In 1897, the gold and copper mining industries in the Kootenay onneee 
were practically undeveloped. At that time a small smelter was in operation 
at Trail,,and mining operations were in progress at Rossland, but the total 
amount of energy utilized at these two points probably did not exceed 1,000 
h.p. In this section of British Columbia, the mines and smelters are the largest 
consumers of power, and, today, the connected load in the vicinity of Ross+ 
land alone has increased to over 6,000 h.p. The great development of the min- 
ing and allied industries has been largely facilitated by the supply of power 
made available by the developments of the Kootenay Power and Light Co. 
Plant No. 1, The first plant, now known as Bonnington Falls plant No. 1, 
Lower Bonning- was commenced in 1897. It is situated at Lower Bonnington 
oe Ane falls, and has a capacity of 4,000 h.p. under a normal working 
head of 34 feet.. The equipment consists of three units : one turbine unit of 
2,000 h.p., direct connected to one generator of 1,500 k.w., and two turbine 
units of 1,000 h.p., each direct connected to generators of 750 k.w. The tur- 
bines are twin runners of.the horizontal type.. The generators are 3-phase;. 
60-cycle. The sets run at a speed of 180r.p.m. Current is generated at 1,100 
volts and stepped up to 22,000 volts. 

Plant No. 2, Plant No. 2 is situated at Upper Bonnington falls, a sneee 
Upper Bonning- distance above No. 1. The power-house is of reinforced 
ton Halls concrete, situated in the channel immediately below the falls, 
on the north side of the river. The building and intake structure form a wing- 
dam, which diverts the water to the turbines. The head developed is 63 feet 
at low-water stage, but, during high water, it is reduced to 56 feet by backwater 
caused by the contracted area of the channel a short distance below the falls. 


The working head, it is estimated; may be increased to 70 feet by the removal: 
of obstructions in the channel below, and:the ee of a low dam across the 


river above the falls. This work is now under way.* 


Space in the power-house provides for four main generating units, two’ 


exciter units, and the necessary transformers and switching apparatus. The 


main units, all of which are now installed, consist of two 8,000-h.p. Francis 


turbines, with vertical shaft, each direct connected to a 5,625-k.v.a., 3-phase, 
60-cycle, Canadian General Electric generator of the umbrella type, and two 
9,000-h.p. Francis turbines with vertical shaft, each direct connected to similar 


* The charter of the West Kootenay Power and Light Co. (granted in 1905) permits the con- 
struction of a dam across the Kootenay river, commencing at their own forebay and extending 
to connect up to the forebay of the plant of the city of Nelson. In this connection some conflict 
of interest arose between the power company and Nelson, which difficulty, however, was satis- 
torily adjusted (see order of the Comptroller of Water Rights, B.C., of Feb. 23; 1917). ‘The 
dam was constructed during the autumn of 1916 and spring of 1917. During construction, special 
gauges were installed to record the effect of the dam at high stages. . For further information 
consult Water Rights Branch, Victoria. A Lae a aod 
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generators of 7,500 k.v.a. Thesets run at a speed of 180 r.p.m., and regulation 
is by oil-pressure governors. 

- Current is generated at 2,200 volts, and stepped up to 60,000 volts, at which 
it is transmitted to sub-stations at Greenwood, Rossland, Grand Forks, Phoe- 
nix and Boundary Falls—the last named being 84 miles from Bonnington. At 
No. 2 station there are also step-up transformers, from 2,200 volts to 22,000 
volts. This enables plants Nos. 1 and 2 to be run in parallel for transmitting 
power to Rossland, Trail, Nelson and Silver King mine. The longest distance 
over which current at this voltage is transmitted is 32 miles. 


‘th The Kettle River plant, known as plant No. 3, or the Cascade 
Plant No.3, plant, is situated on Kettle river, about 12 miles below Grand 

Forks. At this point, the river flows through a gorge, with a 
series of rapids and falls, providing a natural head of 120 feet in a distance of 
about one-half mile. A dam at the head of the gorge raises the water level 
some 36 feet. From the dam, the water is conveyed by 700 feet of open-rock 
cut and 400 feet of tunnel, to the pipe-line intake; thence to the power-house 
in a steel pipe 7 feet in diameter. The head ea: is 156 feet. 

The generating equipment comprises three units, each of a 1,300-h.p. 
turbine, consisting of two 39-inch horizontally mounted runners, direct connect- 
ed toa 750-k.v.a., 3-phase, 60-cycle, Canadian Westinghouse generator. Speed 
of the units is 400 r.p.m., and control is by Escher-Wyss mechanical governors. 
Two 45-k.w. exciters are provided. Current is generated at 2,200 volts and 
stepped up to 22,000 volts for transmission to substations at Grand Forks, 
Phoenix, Greenwood and Boundary Falls, the last named being 28 miles from 
No. 3 plant. 


Some Proposed Power Developments 


PROPOSED BRIDGE RIVER DIVERSION 


Among the various proposals for water-power development, that for the 
diversion of Bridge river (tributary to the Fraser at Lillooet) to Seton lake is 
worthy of special mention. Briefly, the proposal is to divert the water of 
Bridge river, at a point above the head of the cafion, by means of a tunnel 
about 21% miles long, to Seton lake. The difference in level between Bridge 
river, at the proposed point of diversion, and Seton lake is about 1,240 feet, 
from which it should be possible to obtain a working head of over 1,150 feet. 
A good dam-site exists near the head of thecafion. (See Plate 24.) Plans 
have not yet been fully worked out, but it has been established that the grade 
of the river above the cafion is only about 3 feet per mile for 3 miles and probably 
does not exceed 7 feet per mile for 20 miles. It is further stated that a dam 
100 feet high would give storage of 50,000 acre-feet. 

The watershed above the proposed diversion is about 1,900 sq. miles, 
and the upper waters drain the eastern slope of the Coast mountains. In the 
winter, the low-water flow falls at times to less than 500 sec.-ft., but extreme 
low-water conditions do not prevail for long periods, as the cold is not steady 
and rain frequently occurs during the winter months. Available stream-flow 
“measurements suggest that, with only the one dam as an initial development, 
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a low-water flow of about 1,000 sec.-ft. might be maintained, which, under a 
head of 1,150 feet, would develop over 100,000 h.p. Other storage possibil- 
ities are said to exist higher up Bridge river and on some of its tributaries. 
When these are fully developed, an even greater flow might be maintained. 
It is evident, therefore, that this power possibility is one of considerable mag- 
nitude. 

PROPOSED DEVELOPMENT AT CAMPBELL RIVER, V.I. 


Campbell river has the largest undeveloped power on Vancouver island. 
There is a series of falls situated on the river between Lower Campbell lake and 
the mouth. The elevation of Lower Campbell lake is about 542 feet above 
sea-level, of which probably 450 feet head can be developed for power. 

Campbell river, above the outlet of Lower Campbell lake, drains an area 
of 550 to 600 square miles, a large part of which lies within the confines of 
Strathcona park. Excellent storage might be created by dams at the outlets 
of Buttle lake, area 7,180 acres ; Upper Campbell lake, area 1,350 acres, and 
Lower Campbell lake, area 2,200 acres. Even in their natural state these 
lakes exercise a considerable control over the stretches of stream below them. 
Glaciers and snowfields at the headwaters assist in maintaining the flow in the 
summer months. 

Various projects have been suggested for the development of the latent 
power of this river. One proposed the placing of a dam at the outlet of Irene 
pool, at elevation 405 feet, and driving a tunnel to a point on the river bank, 
from which a short steel penstock would convey the water to a power-house 
situated below the last box cafion near the western line of lot 63. This would 
give a head of 325 feet. Another plan contemplated the erection of a dam 
immediately west of the second fall, and, by flume and tunnel, carrying water 
to the same power-house site, giving a head of 155 feet. In both projects a 
large portion of the head available below Lower Campbell lake would not be 
utilized ; and besides, in order to secure storage, it would be necessary to build 
an auxiliary dam at the outlet of Lower Campbell lake. | 

A third plan is as follows : Near the southeasterly angle of MclIvor lake, a 
narrow ridge divides the Campbell watershed from the Quinsam valley. A 
short tunnel would lead the waters of Mclvor lake, which is at practically the 
same level as Lower Campbell lake, through this ridge to sustaining ground 
for an open channel. The channel might be continued in good ground to a 
point where a forebay could be constructed, with a penstock to the same power- 
house site as before. This would utilize a head of over 450 feet. Storage might 
be developed on Lower Campbell lake by a dam at the present outlet. 

Instead of building a dam at the outlet of the lake, it might be built ina 
cafion about a mile below the outlet and at the top of the 30-ft. fall. Thus, 
it would be possible to develop a head of about 50 feet, which could be utilized 
for a preliminary plant located below the 30-ft. fall. This dam would regulate 
the level of Lower Campbell lake and form the initial work for the later develop- 
ment of the larger project outlined above. 

Sufficient records are not available to enable a close estimate to be made of 
the precipitation on the watershed ; records kept near the mouth of Campbell 
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river indicate an average annual precipitation of over 50 inches ; but the upper 
portion of the watershed is very mountainous, and the average precipitation 
over the whole would probably exceed 80 inches annually. 


Gauge records have been taken by the Campbell River Power Co. for some 
years. Recent measurements have enabled the gauges to be rated, and the 
valuable records of stream flow are incorporated in the stream flow tables. 


_ The runoff from the watershed is fairly well distributed throughout the 
year and, with a full utilization of the storage available, a flow of from 2,000 to 
2,500 sec.-ft. might possibly be maintained, except for short periods. At 450 
feet head and 80 per cent efficiency, the latter flow would develop about 100,000 
horsepower. For view of Elk fall on Campbell river see Plate 28. 


PROPOSED DEVELOPMENT ON SHUSWAP RIVER BY COUTEAU PowER Co. 


The site of the initial and main power plant, as contemplated in connection - 
with this proposed development, is at Shuswap falls, situated 10 miles above 
Mabel lake and 26 miles due east of Vernon. The drainage area above 
Shuswap falls is estimated at from 600 to 800 square miles and is plentifully 
wooded. Precipitation records have been taken at several nearby places. 
At Vernon, 20 years’ records give an average of 14-48 inches; at Enderby, 
16 years’ records give 20-29 inches. The Couteau Power Co. has taken records 
at Shuswap falls for three years, and at the head of Sugar lake for a shorter 
period, recording an average of 18-76 inches at the former station and 
about 32 inches at the latter. For details see tables. During the winter of 
1911-12 the greatest accumulated depth of snow averaged from 3% feet at 
Shuswap falls to 6% feet at Sugar lake. At the former place, the ground was 
bare of snow on April 7 and,at the latter, on April 20. It will be noticed that 
the precipitation increases towards the headwaters. Ice conditions seem to 
be at their worst between the third week in December and the second week in 
February ; anchor ice forms all along. In many places it bridges the river, and 
at times there is a continuous flow of frazil. Sugar lake is usually frozen over 
from the early part of January till the end of March. 


Storage constitutes an essential feature of this development. Local 
storage will be secured by means of the intake reservoir, which will extend four 
miles upstream from the dam, while Sugar lake will provide storage for the full 
development. For view of site of intake dam, see Plate 21. Sugar lake, at 
an elevation of 2,080 feet above sea level, has an area of 3,768 acres, and is 
4% miles long by 2% miles in the widest part. It is fed by several creeks and 
supplies about 75 per cent of the discharge at Shuswap falls. Apart from a 
small area of flat land at each end, the shore rises quickly and is densely wooded. 
After a fall of 38 feet at the lake outlet, the river flows at an even grade for 20 
odd miles to the gorge above Shuswap falls, where it descends 70 feet in a series 
of rapids extending over one-half mile. Special stream flow and other studies, 
under the direction of the consulting engineer, Mr. A. R. Mackenzie, have 
been made at Shuswap falls and Sugar lake. These results are summarized 
in the tables and are shown graphically on Plate J. : 
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The company’s plans contemplate development in four stages, as increased 
demands arise for power. The first stage, with intake dam and one 8-foot 
diameter penstock, 3,750 feet long, to power-house, will develop a head of 130 
feet at Shuswap falls and provide 4,000 continuous h.p., with a peak capacity 
of 7,000 h.p.. The second stage will duplicate the pipe-line at Shuswap falls 
and provide storage by raising the level of Sugar lake 18 feet; this will make 
the total supply available 8,000 continuous h.p., with a peak capacity of 13,250 
h.p. The third stage provides for three 8-ft. penstocks from intake dam to 
power-house, and increases the storage by raising the surface of Sugar lake to 
40 feet; this will bring the supply up to 12,000 continuous h.p., with a peak 
capacity of 19,880 h.p. The fourth stage provides for an additional plant at 
the foot of Sugar Lake dam, operating under a head of 70 feet, the water being 
again utilized at the Shuswap Falls plant, 20 miles lower down the valley. It 
is estimated that the two plants will yield a total of 18,000 continuous h.p., 
with a peak capacity of 28,880 h.p. The dam at Sugar lake will be designed 
to allow of an eventual increase of height to 80 feet, which, with the provision 
of additional equipment at both power-houses, would further increase the 
available power. 


JoNES LAKE PROPOSED DEVELOPMENT 


Jones lake is only 1,260 acres in area and drains a watershed estimated at 
about 25 square miles, most of which is at an elevation of over 3,000 feet. It 
is at an elevation of 1,950 feet and is 6 miles above the confluence of its outlet 
stream, Jones creek, with the Fraser. The proposed diversion, however, will 
not follow the valley of Jones creek, but will pass, by means of a tunnel about 
10,000 feet long, from the westerly side of the lake through the mountain, 
and then by a pipe-line, 6,000 feet long, to a power-house in the Fraser valley. 
Precipitation records have been kept since 1910, showing a total precipitation 
of over 80 inches per annum (see tables). The runoff has also been measured. 
In addition to the flow of Jones creek, there is a small tributary entering 
300 yards below the lake; this tributary, known, locally, as Boulder creek, and 
having a runoff of about one-fifth that from Jones lake, can easily be diverted 
into Jones lake. (See stream flow data for Jones and Boulder creeks.) By 
raising the lake 50 feet, a storage of 89,000 acre-feet can be secured. The work- 
ing head would be over 1,800 feet, and it is stated that there will be available, 
when fully developed, 25,000 horsepower. 


PROPOSED DEVELOPMENT ON MESLILOET (INDIAN) RIVER AND TRIBUTARIES, 
BURRARD INLET 


A development of considerable interest is that contemplated on the Mes- 
liloet river. It 1s proposed to store water in several small lakes situated high 
up in the mountains at the headwaters of a number of its tributaries. Water 
will be carried by means of flumes to a forebay 2,000 feet above the power- 
house, and steel penstocks will convey the water to a common power-house near 
the mouth of Hixon creek. Details have not yet been fully worked out, but 
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it is suggested that storage can be developed on these creeks sufficient to con- 
serve the whole run-off and ensure a uniform flow. In connection with this 
it is also proposed to develop 450 feet on Mesliloet river, the water being con- 
veyed by flume and penstock to the same power-house. (See Plate 32.) 


POSSIBLE DEVELOPMENTS IN VICINITY OF PRINCE RUPERT 


_ Two possible power developments near Prince Rupert have been carefully 
examined by Messrs. Ritchie, Agnew & Co., one at Khatada river, and the other 
at Falls river. These are on adjacent watersheds. 


The Khatada river drains lake Brutinel and flows into the Skeena river, 
42 miles from Prince Rupert. - 


_.. The Falls river is a tributary of the Hocsall river and enters it 18 miles 
above its mouth.. The Hocsall river, which is tidal and navigable to the mouth 
of Falls river, joins the Skeena near its mouth at Port Essington. The mouth 
of Falls river is about 45 miles from Prince Rupert. ~~ 


The drainage areas of the Khatada and Falls rivers have been determined 
by instrumental survey. This was a difficult survey, because several of the 
mountains on which the stations had to be erected were over 5,000 feet in eleva- 
tion, the highest being 6,240 feet. Snow-fields and glaciers had to be crossed, 
and alpenstocks and lifelines were freely used. The weather conditions were 
often very trying; fog and mist made observations of distant stations, at times, 
impossible. 

The drainage area of Falls river was found to be 88-96 sq. 
Falls River miles or, including the drainage area of lake Haywood, which 

can be diverted to Falls river, 90-9 sq. miles. The major 
portion lies at an elevation exceeding 3,000 feet. Falls river, in one chute, 
descends 175 feet, into a basin which is flooded at high tide. Above the falls, 
the valley is narrow and affords an excellent dam-site. Above the dam-site, 
the river only rises 25 feet in a distance of 4 miles, the valley widens 
out, and there are large beaver meadows and flats, constituting a storage basin. 
Contours were taken, and it was found that a dam with crest elevation of 
285 feet (average elevation of high tide being 20-76 feet) and allowing the 
water to be drawn down to elevation of 235 feet, would give sufficient storage 
to conserve the total run-off and maintain a flow of about 750 sec.-ft. A 
careful analysis of the head obtainable, taking into consideration the average 
heights of reservoir and tide-water, and allowing for losses, gave an average 
effective head of 245 feet. This, with 750 sec.-ft. and 80 per cent efficiency, 
would yield 16,700 continuous h.p., or, with a 60 per cent load factor, an 
installed capacity of 27,830 h.p. The 750 sec.-ft. is regarded as conserva- 
tive and is based on a careful analysis of records of flow taken in a year 
when rainfall was below the average. It will be seen from the tables that 
the run-off was 8.44 sec.-ft. per sq. mile.* 


* These estimates of power for Falls and Khatada rivers were supplied by the engineers, and 
are based upon their investigations and knowledge of governing factors. It may be observed 
that these estimates differ but little from those presented in the power-site tables. 
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The Khatada river drains 60 sq. miles. Rainfall and runoff 
Khatada River measurements have been taken at the Khatada valley for one 

year, from Dec. 7, 1911, to Dec. 6,1912. The total precipita- 
tion during this period was only 77-39 inches, which is considerably less than 
the usual rainfall in the district. Conclusions based on this year should, there- 
fore, be conservative. The total average continuous runoff was equal to 330 
sec.-ft., or 5-52 sec.-ft. per sq. mile. See stream flow data, Khatada river. 
| The present elevation of lake Brutinel is 345 feet. The Khatada river falls 
10 feet at its outlet and 270 feet in 12 miles of rapids and falls below lake Davis. 
There is a good dam-site of solid granite some distance below lake Davis, and 
it is proposed to raise the elevation of the two lakes to 370 feet. This would 
give sufficient storage to conserve the total runoff and maintain a flow estimated 
at 330 sec.-ft. The working head will be about 350 feet, giving, at 80 per cent 
efficiency, a continuous 24-hour power of 10,500 h.p., or, with a 60 per cent 
load factor, an installed capacity of 17,500 h.p.* 


*See footnote p. 175. 


Plate 18 


INCIDENTS OF TRAVEL AND INVESTIGATION 


6.—Packing up a hillside, Skeena district. 
7.—Outward bound. The ‘Lizette’ leaving Victoria. 

, 8.—The frequent rapids are troublesome for the canoe. 
9.—‘Poling up’ is often the best method. 


1.—An improvised raft. 

2.—The Long ford, Francois lake. 
3.—Hard packing. 
4.—Sometimes there is no choice in canoes.- 
5.—Crossing Ice river cafion, the easy way down. 
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Surveys and Maps of British Columbia 


Including a Reference to Range of Tidal Levels 


WING to the rugged and inaccessible character of much of the area 
of British Columbia, the making of provincial surveys has been a slow 
and costly undertaking. 

In engineering projects involving a consideration of the regimen and 
amount of water supply, a knowledge of the extent and physical characteristics 
of tributary watersheds is of basicimportance. Below isasummary of allavail- 
able maps* and a short description of the surveys upon which they are based. 


The history of the mapping of the British Columbia coast 
practically begins with the surveys of Capt. James Cook, R.N. 
In 1778, when in command of the Resolution and Discovery, he 
examined portions of the western coast of North America from 44° N. to the 
Arctic regions. He discovered and named Nootka sound, Vancouver island. 


In 1791, Capt. George Vancouver, who, on Cook’s voyage, had been a 
midshipman in the Discovery, was sent from England in command of an ex- 
pedition, consisting of H.M.S. Discovery and the armed tender Chatham. He 
was instructed to make extensiye exploratory surveys to determine the exist- 
ence, or non-existence, of the Northwest passage. This work, which was 
performed during 1792, 1793 and 1794, was so detailed and so accurate that 
Vancouver’s surveys of several inlets are still incorporated in the latest Ad- 
miralty charts. 


Pacific Coast 
Surveys 


Between 1794 and 1857, there were only isolated surveys of certain chan- 
nels and harbours, such, for example, as those made in the summer of 1846 by 
Capt. Henry Kellett, in the Herald, accompanied by Lieut.-Com. James Wood, 
in the Pandora. In 1857, further extensive survey work was undertaken 
under Capt. (afterwards Admiral Sir) Henry Richards, in the Plumper—later 
replaced by the Hecate. 

In 1863, Capt. Richards returned to England in the Hecate. Mr. Daniel 
Pender, R.N., formerly master of the Hecate, continued the survey from 1863 
to 1870, in the Beaver, which he hired from the Hudson’s Bay Co. Associated 
with Richards and Pender were Lieuts. Richard Charles Mayne, John Augustus 
Bull, and others. Many names of the officers of the surveying parties and 
survey vessels are perpetuated in geographic features along the Pacific coast.f 

From 1874 to 1879, surveys and examinations were made of several of 
the inlets along the coast, to determine their suitability for harbours or ter- 

* Consult also: Catalogue of the Maps in the Collection of the Geographic Board and Geographi- 
cal Index to same. Geographic Board cf Canada. Ottawa, 8. 


+See British Columbia Coast Names, 1592 to 1906, their Origin and History, by John T. 
Walbran, 8vo., 546 pp., with map and illustrations, Ottawa, 1909 
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minals in connection with the proposed Canadian Pacific railway. In 1878, 
Dr. G. M. Dawson, Assistant Director, Geological Survey of Canada, made an 
examination and sketch survey of the east coast of Moresby island and Masset 
inlet. In October, 1898, H.M.S. Egerza arrived from England, in charge of 
Com. Morris H. Smyth, and, under various commanders, has been employed 
in survey work on this coast. 

The following is a list of some of the more comprehensive charts of the 
British Columbia Pacific coast :* 


MAP LIST No. I 
Admiralty Charts of the British Columbia Coast 


No. of : 
chart Title of chart Tf 


2430 |Queen Charlotte islands and adjacent coast of British Columbia.. 
1923a/Cape Caution to Port Simpson, including Hecate strait and part 
and of Queen Charlotte islands—northern portion, 3/0 ; southern 
1923b DOMLIOM 4 Oi. Sed AS OUI ORS Stic Mearns ae on eee 
2449 |Lama passage and Seaforth channel...............ceseeeee wee 
1917 |Vancouver island and adjacent shores of British Columbia ...... 
582 |Goletas channel to Quatsino sound, including Scott islands...... 
581 |Johnstone and Broughton straits and Queen Charlotte sound with 
Knight "niet and-adjacent channels, 70 ).5s 0. <u aa eer 
2870 |Toba, Bute and Loughborough inlets and adjacent channels..... 
580 |Strait of Georgia—Sheet 2: Northeast point of Texada island to 
. FORNSCOMCTSLTAIL fc rer tee ie eee cole ee annette 
579 |Strait of Georgia—Sheet 1: Fraser river to northeast point of 
Texada island, including Howe sound and Jervis inlet..... 
2689: | Juande Fuca ‘strait to strait of, Georgia «254.5 aaeete ee re eee 
1922 Fraser river and -Butrardanilets caw earl eee Uh eee eo eee 
3618 |Moresby passage to Gabriola pass—northern sheet............. 
3619 |Moresby passage to Gabriola pass—southern sheet............. 
2540 sare and. Rosano straite,ac% 2)s k. hts oa een et cen 4 feo), Se 
584 |Sydney inlet to Nitinat, including Clayoquot and Barkley sounds 
569 |Esperanza to Clayoquot, including Nootka sound.............. 
583 |Quatsino to Esperanza, including Kyuquot sound.............. 
2458 |Port Simpson to Port McArthur, including inner channels, and 
Prince’ of«Wales: island At Jeo Gd an eee ee, ek Gee eG 
2431 |Port Simpson to Cross sound, including the Koloschensk archi- 
TELA GO 75s CANES ieee deter Rate «Riera acca ane wa ah enn nee cee Fate 


PP WOWWRAWROR OO WR WOH 
SoS 9 SCOSCSCOSDOCOSD OC oo Coco 


TIDES ON PacIFIc COAST 


In designing water-power installations for situations within the range of 
tidal influence, a knowledge of the fluctuation of sea-level at the site will, at 
times, be necessary. 


* A full list of the various Admiralty charts of British Columbia waters will be found in 
Catalogue of Admiralty Publications (see section XIII), issued by Potter, Minories, London, Eng., 
or a copy may be consulted at their agencies in Vancouver and Victoria. An Index Map to 
these charts is published in the British Columbia Pilot. Charts of British Columbia waters 
are also published by the Hydrographic Office of the United States Navy. A list of these charts, 
the majority of which are based on British surveys, is given in Section IV of the General Catalogue 
of Mariners’ Charts and Books (revised periodically), Washington, D.C. 

t Most of the charts have detail plans to a larger scale of the more important harbours, 


anchorages, bays, inlets and narrows. 
t The scale is given in geographical or nautical miles to 1 inch. Note: As corrections and 


additions.are frequently made to the eee those applying for them should ro Copies ¢ em- 


bodying the latest corrections.‘ . 


iy, See oe 
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The Tidal and Current Survey Branch of the Naval Service, under the 
direction of Dr. W. Bell Dawson, has, especially since 1905, been conducting 
investigations respecting the regimen of the tides along the Pacific coast of 
British Columbia. 


The Tidal Survey has established automatic recording tide gauges at a 
number of stations along the coast.* The table of tidal ranges (p. 180) and the 
list of bench marks in Appendix II will be of special assistance to persons in- 
terested in developments at or near tide-water. Where, however, matters of 
special issue are involved, interested parties are recommended to communicate 
directly with Dr. W. Bell Dawson. When writing, the applicant should supply, 
in a clear and concise form, all available information. For instance, for a por- 
tion of the coast for which data are required and where no permanent station 
is maintained, tidal readings for only a few days, tf accurately recorded with 
respect to time, may enable the Tidal Survey, with the aid of their records for 
other stations, to set forth the specific characteristics of the tide observed, 
including its probable extreme ranges at the place of observation. Wherever 
possible, the observations should be made with reference to a permanent 
bench mark. : 


High and low water may be approximated as follows : High-water mark 
may usually be determined, with fair approximation, from markings upon the 
shores. With respect to low water, the small publication, Tide Levels and 
Datum Planes on the Pacific Coast of Canada,{ contains a list and description of 
about 35 bench marks employed by the Admiralty in connection with their 
hydrographic surveys to fix the low-water datum to which chart soundings are 
reduced. From these data average low water may be deduced. 


On the open Pacific coast, the tide curve is fairly regular, though showing 
a strongly marked diurnal inequality, especially northward, and the springs 
and neaps can be distinguished with little difficulty. In the region of the 
strait of Fuca and the strait of Georgia, however, the tides are of quite a 
different character, and here it is difficult to distinguish the springs and neaps.f{ 


Mean sea-level, as used by the Tidal Survey, is the mean ordinate found by 
_ the integration of the tidal curve referred to any selected invariable base line 
or datum. When so defined, mean sea-level should clearly be differentiated 
from half-tide level ; that is to say, half way between extreme high tide and 
extreme low tide does not necessarily coincide with mean sea-level as above 
defined. On the Pacific coast, in the case of a tide whose extreme range is 


*A list of stations and observations upon which the tidal information is based, will be found 
at pp. 57-59 of the Tide Tables for the Pacific Coast of Canada, for the year rg1r, Ottawa, 1910. 
“As the accuracy of the tide tables is represented by the length of the tidal observations on which 
they are based, those for Clayoquot, Victoria, Sand Heads, Vancouver and Port Simpson are 
now superior to the tide tables for any port on the Pacific ocean, in America, Asia or Australia. 
The tide tables for Prince Rupert are now equal to those for San Francisco, which are based on 
the longest record of any that are published for the Pacific coast, by the United States Coast 
Survey.’’ See Tide Tables (Introduction). 

t Pp. 16-21 ; (Dominion Sessional Papers No. 21c., 1906). 

ft For discussion of these special tidal manifestations, see p. 63 of Fide Tables for the Pacific 
Coast of Canada for the Year 1918, Ottawa, 1917. 
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only 13 feet, the half-tide level may differ by as much as a foot from true mean 
sea-level. In Juan de Fuca strait and the strait of Georgia, the mean sea- 
level is at greater elevation than the half-tide level. This is explained by 
the fact that, during the greater part of the day, the ‘high waters’ prevail at 
about the same general level—there are only relatively slight fluctuations near 
the high water level, but, once a day, there is a sharp and short drop to the 
lower water level. This stronger characteristic of the tides obscures the usual 
feature of spring and neap tides, and hence, for the region of Juan de Fuca 
strait and the strait of Georgia, the table presented in the Tide Tables gives 
only the mean rise. This mean rise in certain localities is as follows :* 


TABLE OF MEAN TIDAL RANGE 


Mean rise 
Jilanplenicamepcait, nist, iad cnn, <%cchae alba ae 8:3 to 9-3 feet 
Gulbaslands (otiecrait of. Georcia. :. mace 9-3 to 12-6 feet 
DUTAN OL GrcOr Ia Neus sks. 2 oc. slsue tien ne eee 11-5 to 14-1 feet 
Channels northeast of Vancouver island...... 10-2 to 13-9 feet 


On the open Pacific coast representative ranges of tidal levels are as — 


follows: 
TIDAL RANGE ON OPEN PACIFIC 


Rise of tide 


Locality See 
Springs Neaps 
Feet Feet | 
Vancouver Island West Coast— 
Pore Meniiew pan | Juan Day . sa dscns vsialeus ena en ee re aa ee 9 7 
CATIIAN AI MIOMNUE or) 70's wale 3 oa icketes ee hack «aie cd ok en ame RR ety Me ae 10 1% 
CER ATOCTIN Urea lh Coates. 3. ee. 5. » eck whe date Reg AG oats gla aa 10% 8 
PTA ISCIUOE teeters. Perle solv a voy acd Lele g emhy appeal te ae fae ane ee cotton 11 8 
DNC ASOT ay yi a a! 52's ac aiip disha pe ums Ve a kk ae ae sD Les i2 9 
RAUSING SORTS hohe eos) a join: Sap saettece ae Neate eae oes oe en ek 11 8 
Northern Coast of British Columbia— 
PCC ATL I oe dis 5's, Con, on a 8 oh oF ed pe tees ek PS ee eee Re 14> Bs 
Bellakuia nead of: Burke; channel sy siniaha oneene seen aes a 16 13% 
OcesnrPaite Cousins inlets, ......:\sailsciacintace yet macro saree ene anes 15 11% 
Swanson Dav adaranam. reach . 0.00 Wowevomile e-vce: ocean e 13 9 
AT AYIVAL Se es Ble ees ico iad b.i5s 0/0 eva ’shaegh apn Ma apne EL celle eee Actes ee era 13% 10% 
POPE ae SSI LON a eu soos cas a soa dhe dle wie ahs OO Rd ee ee ee pat 15% 
Por Runagry ee i sche Po Ee a ae a 20 14% 
Nass river at Mill bay....... PP Cee eR Bee en A 21 17 
CODSOP Va CORY MELCL 2 Meese wie Gis excl e wih cage eeesoieate ewes ttly arekat Aaae aren eee Zt 15% 
Stewart, ihneaaweat: Portland ‘canals. ee Pe es ee See 22 17 
Queen Charlotte Islands— 
Juskatla bay sneacvoruviasset inlet fa. oes ieee ete eee 7 5% 
Masset harbouracsindian villages. a, ahs any ours res te eee ee 9% i, 
Skidegate inletwar Queen Charlotte sor dork dew coe ese eee 17 14 
Lockeport, On Witse eosin, fot. 2% ac iiem Wem ae annie s caer Peers 16 13 


Note—The range of the tide at the heads of the long inlets on the coast is only from 2 to 12 © 


per cent greater than at their mouths. 


* The data here given have been abstracted from the Tide Tables for 1918. For more de- 
tailed information consult Tide Tables for the Pacific Coast of Canada, issued annually by the 
Tidal and Current Survey, Department of Naval Service, Ottawa; also The British Columbia 
Pilot, published by the Admiralty, 8vo, 596 pp., London, Eng.; also Admiralty charts. 
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INLAND SURVEYS 


The early maps were based upon exploratory surveys, and, even to-day, 
large sections of the province are mapped from the same class of information. 
The early overland expeditions to the Pacific, the maritime surveys, the 
journeys of the gold seekers, the explorations of the Geological Survey, the 
delimitation of the international and interprovincial boundaries, and the ex- 
_ ploratory surveys for the Canadian Pacific and other railways, as well as the 
surveys of individual parcels of land, have each yielded their quota to the sum 
total of knowledge respecting the physical geography of the country. It was 
not until comparatively recent years that any systematic attempt was made 
to conduct the survey of the province as part of a co-ordinated whole. 


In order to understand the situation in regard to land surveys in British 
Columbia, it is necessary to remember that since the opening up of the country, 
two main classes of surveys have been made: First, Government surveys, 
made by land surveyors under the direct instructions of the Dept. of Lands ; 
second, private surveys, made by land surveyors under the instruction of and 
paid for by the person who had acquired the statutory right to a piece of un- 
surveyed Crown land. Government surveys were generally continuous over 
extensive areas of unalienated Crown lands, but, until quite recently, were 
carried out rather spasmodically. Private surveys, as a rule, consisted in the 
laying out of individual parcels held under pre-emption record, application to 
purchase, timber license, etc., and, frequently, such areas were not tied in or 
connected to any point the position of which was adequately defined and 
known. The practical alienation of Crown land before survey is peculiar to 
this province and is due largely to the broken nature of the country.* 


Since 1908, there has been a great increase in the amount of survey work 
undertaken, and, in connection with the survey of vacant Crown lands, a change 
has taken place. Formerly, these were privately surveyed under the super- 
vision of the Government, but now the larger proportion are actually sur- 
veyed by the Government.t Mr. G. H. Dawson, when Surveyor-General, 
did much to systematize the surveying operations of the Province and to have 
the survey data made available in such form as would facilitate its being 
promptly and satisfactorily mapped. 


* Another fact which complicates the situation in respect to surveys is that different rights 
may be granted for the same piece of land. Thus, rights may be granted under the Land Act, 
the Coal and Petroleum Act, and the Mineral Act. Under the Land Act, lands may be pre- 
empted, purchased, or leased, etc. ; also under this Act, special timber licenses were issued giving 
the right to cut timber on an area not exceeding 640 acres. The boundaries of these relatively 
small parcels of land, owing to the method of planting ‘application posts,’ frequently overlapped. 
In an extreme case, for the same piece of land, rights might be granted to the surface, under the 
Land Act ; to the coal or petroleum, under the Coal and Petroleum Act ; to other minerals, 
under the Mineral Act; and, at the same time, the whole area might be included in a timber 
leasehold granted prior to 1892. Surveys and plans would be made for each of these rights, and, 
in practice, the overlapping of two surveys is common, and the overlapping of three is not in- 
frequent. 

t In the years 1900 to 1906, less than 2 per cent of such lands were surveyed by the Pro- 
vincial Government ; in 1914, 76 per cent were so surveyed, and in 1915, 87 per cent. At present, 
with the exception of mineral claims and leases, private surveying of Crown lands is practically 
atanend. — 
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The system of surveys adopted in the Railway Belt is an extension of the 
Dominion lands system of surveys as used in the Prairie Provinces. 


The report of the Minister of Lands, British Columbia, for 1914, contains 
a map showing the situation of all surveyed lands in the province. This map 
does not show surveyed mineral lands, relatively small in extent, nor the large 
number of isolated areas of only a few hundred acres each that are found 
widely scattered throughout the province. This map, in conjunction with the 
explanatory note on pages D54 and 55 of that report, will give a good idea of 
the present status of surveyed land in the province. Since 1914, owing to the 
war, survey operations have been reduced to a minimum. 


In addition to surveys undertaken or supervised by the Surveys Branch 
of the Department of Lands, both the Forests Branch and Water Rights 
Branch of the Department have, since their organization, been abies special 
surveys appertaining to their respective work.* 


Besides this work of the Department of Lands, surveys made by the 
Geological Survey of Canada, and by the various Boundare Commissions, have 
done much to assist the accurate mapping of the province. 


PROVINCIAL GOVERNMENT Maps 


So far as the mapping activities of the Provincial Government are con- 
cerned, they may be considered under two periods, vwz., the maps published | 
prior to 1911, and those published since that year. The early maps are of 
various descriptions, comprising topographical, geographical, land, mining- 
claim and sketch maps. The greater number of these are now either out of 
print or out of date. The remarkable development of British Columbia during 
the last decade created a rapidly increasing demand for maps. To meet this 
demand efficiently, the Chief Geographer, Mr. G. G. Aitken, inaugurated a 
comprehensive scheme for the systematic mapping of the province. The 
compilation of existing data and the issuance of new maps were made to con- 
form to this general co-ordinated scheme and, at the time of the outbreak of 
the war, excellent progress had been made. The main features comprised in 
this plan consist of : (a) A ‘Standard Reference World Map’ of British 
Columbia, conforming with a standard map of the world now being published 
by various countries, on the scale of i100d000 ; (b) ‘Special District Geo- 
graphic Maps’ of the middle and southern portions of the province on a scale 
of so0000 (7-89 miles to 1 inch). See Maps Nos. 1E and 1G; (c) ‘Special 
District Land Maps,’ scale 4 miles to 1 inch, of the areas that contain sufficient — 
land surveys to justify their issuance ; see below under ‘Land Series’; (d) 
‘Degree Sheets’ and (e) ‘Pre-emptor Maps’—these are also referred to more 
fully below. 

The maps now available for distribution by the British Columbia Govern- 
ment are broadly grouped into six or seven classes : Geographical series, Land © 


* For fuller information consult Annual Reports of the Minister of Lands, British Columbia, 
particularly those for 1912, 1913 and 1914. 
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series, Pre-emptor series, Degree sheets, Topographical series, Miscellaneous 
and Departmental Reference maps. Certain maps of these various series will 
be found essential in supplying information respecting ownership of lands for 
rights-of-way, etc. 


Geographical Series—This includes the large four-sheet map of the province, 
on a scale of 17-75 miles to one inch; also a number of smaller single-sheet 
reproductions, coloured to show the various divisions of the province, on a 
scale of 30 miles to one inch. ‘This series of maps is usually the most service- 
able for determining the watershed areas of the larger drainage basins, and, 
even where larger scale maps are available for the whole or portions of smaller 
watersheds, it is well to check any areas obtained from such by making refer- 
ence to the more comprehensive maps which show the adjoining territory. 


Land Sertes—Shows, in colours, Crown-granted lands, timber leases and 
licenses, and Indian and government reserves. Scale, 4 miles to one inch. 
The older maps of this character, such as Nos. 20 and 27, now classified under 
‘miscellaneous,’ were on other scales. 


Pre-emptor Series—Primarily intended for use of land seekers, but have 
been found to be of wider service, and, in recent years, have been much im- 
proved. They show land available for pre-emption, reserved for University 
purposes, and reserved for public auction, also forest and other reserves. 
These maps are rapid compilations of the provincial land surveys, with the 
_ addition of railway and road surveys. New editions, giving the results of the 
latest surveys and revisions, are frequently published. 


Degree Sheets—Scale of 2 miles to one inch. These are so called because 
each sheet covers an area of one degree in longitude by one degree in latitude. 
They are carefully compiled to incorporate all survey information to date, 
and, from time to time, are brought up to date and re-issued. 


Topographical Series—Map No. 5A is the first of this new series, scale of 
5 miles to one inch. It is contoured and is compiled from exploratory surveys 
and shows all available information. 


Miscellaneous—These include a number of maps which are still of some 
value. Most of the territory covered by these maps is, however, shown on 
the more recent maps of the Geographic series. 


Departmental Reference Maps—The originals of these maps are drawn on 
tracing linen ; they are compiled from all available data and are constantly 
being amended. Of late the style of these maps has been much improved, 
and care is taken to have the information as complete and authentic as possible, 
but their accuracy is not guaranteed. These reference maps show lands 
alienated and applied for, timber limits, coal licenses, etc., surveyed and un- 
surveyed. They were epee eet for eee mearal use, but, having 
been found of value to the public, have been made available in the form of 
blue- -prints, which are on sale at the Legislative buildings, ‘Victoria, at ad 00 
or $1.50 each. _ . 
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MAP LIST No. II 
Maps Published by the,Department of Lands, British Columbia 


Year Approx- 
Map | of Title of map Scale imate 
No. | issue size of 
map 
: Inches 
Geographic Series— hor. vert. 
1A 1912 British Columbia. In four sheets. Showing roads 
and trails, railway systems, etc.......000..1 08. 17-75m. to 1inch | 59X52 
1B 1913 | British Columbia. In one sheet. Showing Land ; 
TASER US re ee EL ery lal Mec) ic ik’ whic i's cl 2 ae ae S0HES Suites RRP OA 
Ic 1913 British Columbia. In one sheet. Showing Land : 
 RECORCIA SAL VISIONS) 6.08. SL a4 sa alco eee SOL Ve 35X29 
1p 1913 | British Columbia. In one sheet. Showing Mining 
% Divisions (Amended 1917)... <wuceeke Meee 30m. ne is 35 X29 
le” | 1915 | Kootenay, Osoyoos, and Similkameen. Showing 
Mining Divisions. oc. 2.44 ae ae eee 7 ‘BONY ya 37x27 
1e® | 1915 | Kootenay, Osoyoos, and Similkameen. Showing 
Land Recording Divisions... asi... eee POOH uot 37X27 
iF 1915 | British Columbia. In one sheet. Showing Elec- 
total Divisions: <0 SA ee 30m 35 X29 
ic 1916 | Cariboo and Adjacent. Districts. Showing Land 
Recording Divisions 2s 05 2) ses cess oe ee 7° 89me Cote: 31X43 
tn 7) 01919)" Northern British Columbigii: .229y.0 in) pee 17> 75m 41X26 
Land Sertes— . 
2a 4 1913") Southerly Vancouver Island S720.) SY a) See 4m. fot 41X27 
B |-1914 | New Westminster and Yale Districts............. Amy a et 39 X29 
*2C 1913.1. Northerly Vancouver Island 4.7 4204) Joe 4m. ieee ha oats 
Pre-emptor Series— 
3A 1916 Fort: George...) jaca ek ia cae a ele ee S01 eee 40 X27 
3B 1917 Neha ko piss iccesievie oh atisue ala d cua ale uate tenes ease eect Siento 40 X 26 
3c e914 4 Stuart Lakes vie Si east skis eee Si eee 39 X24 
SD l9lS | | Butkley Valley: ora ious oy ee a ae ee ae SI gen 43 X30 
3E EOE 4 (Peace Rivet iiss ia diise aid sedlecy oleracea em 4 oes 26 X36 
oF 1915 CHU GOTIN BR as es in sees oe tie nee Sts eee 26X4) 
Sewel wI1S') ) Orrestieliys 24 vw Saeko alah ial: oa ake ee Ste eas 26X40 
OH vaveols: | Téte Jaumted0 Akt 4 hae Gee eel ces en Sioa 40 X 26 
3) LOTT 01° NorthThompson). 79) ied tee cee ee Sie Hae 26 X40 
SK hOlS.} .. Lallooet jysih oly tii 2 Giese ec iia ay cree ha ae Sinn 30 X42 
SL 1915 | Graham Island, Queen Charlotte Islands.......... SIH eta 22 X28 
3m | 1916 Prince Rupert 2. SAIS os oss ee oe eee SiN pee 30 X42 
Degree Sertes— 
T4a 1912)" Rossland Sheehy ew Goce 4 erie kee eee 21. nee 23X35 
{4B 1912 Nelson Sheets. 6 eee ee ek re a ee 2.00 ae LISS 
t4c 1912 Cranbrook Smeet cave icaaecaade in oe cles este on ee 2m, ees 23 X35 
4D £913 .-\':\“Fernte: Sheets i550 sce ee eicawiete oie ely cae 2m. ae 23:35 
£6031 913.). Upperitik Raver, Sheetia jie dyke eee ee 2. here 13 X23 
4r 1913 Duncan River Sheet o. fica. 2 sit cine ee ee 21h eee 23X35 
4G. ia9l4:)| . Windermere Sheetyi licen: cycleuih wee ose ieee Zi. Gere 23 X35 
fet LOLS) 2» Arrowhead Sheet. oe 4355 vee ce te ht a eee ee 2m ae 23X35 


Topographical Sertes— 
SA 1916 | Omineca and Finlay River Basins, Sketch map of.. SH oes 26X38 


Miscellaneous— 
48° (| 1913 |” Sayward. District, Sketchmap of... i. ws nen can So saith ees 
133 1912 | Yale District and Portion of nape Distaers: Gm.) 8 ee 


* In course of compilation. 
P ft Out of print ; No. 11 and part of No. 33 are superseded by No. 1E of the Geographic 
eries. 


6L 9}8id 
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MAP LIST No. IIl—Continued 


Map Year Lice 
f + imate 
No. es : Title of map Scale ioe oe 
map 

Inches 

ns 5 he hor. vert 

zt 1912 | Rupert and Coast Districts, Portions of.......... 3m. to 1inch Sie 
22 1912 ag De 5 a eee eo ev[ddetom, | Sze 


of 
18 1912 British Columbia, South-west Portion of (Second 


AE pee SSA rene ih SG GR 1h en ae an ar Lr a1 X25 
fil 1911 Kootenay District, East and West, showing Mining 
RMR 8502s xn pe RE OA IGA wiser sh ae as 1 aa ae 26X31 
9 1907 | Northern Interior. (A. G. Morice).............. Ona 5 29x25 
7 1903 Britisas Columbia. In two sheets........:....... PU re 5445 
5 1898 | East Kootenay District, Triangulation Survey of...|6,000ft. ‘‘ “ 29x33 
waetoo? 1 Cisovoos-District, Portion Of. 4 24.5 .c sewed es valen ss IE ay: 2429 
3 1897 Kootenay District, West Division, and Part of 
Lillooet, Yale, etc., Mining Recording Divisions. er see es 
y 1896 | West Kootenay District, Portion of.............. | ce aie 36X31 
1 1895 | Vancouver Island, West Coast, Portion of ; Clayo- 
UEMCNURTICE ..’. . s s:scsn pekud uel ORE Mamie Gane Co sa ee 


NoTE.—Prices of Maps: No. 1A is $1.00; the remainder of the Geographical, Land, and 
_ Topographical series are 25 cents each per copy. The Degree sheets are 10 cents each per copy. 
The Pre-emptor sheets are free, but a charge of $1.00 per dozen is made for a number of copies 
of any one sheet. The Miscellaneous maps are 10 or 25 cents each per copy. Applicants should 
state ‘‘Map Number”’ of sheet desired. 


MAP LIST No. UII 


Maps Published by the Department of Lands, British Columbia (continued) 
DEPARTMENTAL REFERENCE MAPS 


No. Description of area covered Scale 
1 Mest Coast, V. (Barkley Sound, Southerly). 3.06 600.0..0 M80 J. 1 mile to 1 inch 
ire West Coast, V.1. (Barkley Sound, Northerly). .......0.......840d0. ec x 
2 | West Coast, V.I. (Nootka Tiebtiot Wire ee ean ict ed . * 
2a | West Coast, Vil, (Rapert: Districh, .S.Wis Portion)... .o2..-. 22a... x 2 
3 | Belize and Seymour PECTS. Wat, tay. Mr eee Peeled nea eds See oe a A 
3a | Quatsino Sound and N.W. Portion of Rupert District............. , r 
fart (mitord, (Cracroft, and Broughton Islands. «2.2... fe. eni. si eee bee - ie * 
Semmrianomisn River, Valley and Lake 1... ...3¢202 vs neee ed enteen se, = vs 
mee entrar Portion of Rupert. District, (cel oc on Pile awn wp cea ble’ "s is 
Pernt ute, and Loba Inlets.o.i.acos 0) k. telewede Vc wethiowhees'ds' ee i 


RMR PIE TAC Ce Sr. eae lisl ea '< fo lass aiecesse tis \\"neie ua wince otek & owe ek DRS 
5 | Texada Island and West Portion, New Westminster District....... 
Pe eeraucdmeechelt INlets ...'. Sess. «wa dw we oo cin ce vies Be eae ce vieiees 
pametowe sound and Cheakarmus River Valley. ......52ca00. 0468 80555: 
Soeemeiaat ison Lake and Lillooet. River Valley... ......026.6 060d bee e's 
Se NE I at) gk oh od cash Fd visi a capes va Ranks mdssigaw Sdderrlls Me BRL a , 
ee Ea eee WO slard Su cla lng edits mare Coldds Wise 4 
ee eerste VACHITY ihn Pi iad ema ws eek NR Rd wae alee ee 8 
6c | Ashnola and South Similkameen River Valleys................04: 
pemreNettn () <anacan (Osoyoos District)... vce celle wee eee deen 
Pe oout Okanagan and Ke fle;River, Valley #.i2.74. 3... 568. e eee ee 
7B | Similkameen District (Keremeos, Fairview, and Greenwood)....... 
11 Pleatwater and Murtle RiveriValleysec i... pes alate a a be ee ae 
ee orin Mhompson RiverValley... iio. ee eh ea oe We ee ae ee ote 


12 Dean and Burke Channels one PR nereere> LEL ce cian: UR rer ay ane Ete a hee 2 miles i. 
NOMIC oe cs eS Aiea 2 oer iale as Je sup sean Se Gintama) wha imho acaRmiagae aie 1 mile , 
fae banksiand Pitt Islands’and Vicinity (0.0600. 5. eee tween eet ees ie 
Pemmreraroner: Canal and Vicinity. thieves cle @Nlo ile ds Wale e's see be eels 2 miles ‘ 


15 mores oMalclatidy WN OPLDeM -FOLtiON 0 2s ae wie oe eh ew ooo tees 1 mile 
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MAP LIST No. I[I—Continued 
Description of area covered 


Moresby island, Southern Pormioni. +68 ot Assy We oe eee ee 
Graham Island, North-east Portion:......: ee ere Eats Ree aeons 
Graham Island) South-eastaPeritutiane sin. :/o20 2s ew acct mr 


1 Graham Island -'West Oromia ceric. haa Sve dee eg soe eee 


Portland Canal and Obsemvatoryrialet. .3) 7 Seis Sen ae Rig ke 
Skeena River Valley (Mosquito Creek to Kispiox River) Shc Seis ee 
Nass and Kitwandool Raver Valleys 073.0 SST eee eee 
Téte Jaune Cache and Upper Fraser River Valley. 0. 2.0. .0.00.... 
Lower Skeena and Zymoetz' River’ Valleys.’ 0.003) ela bse s se 
Skeena and Kitsumgallum River Valleys....... hegre rN ac. 
Prince Rupert, Mouth of Skeena and Nass Rivers...:............ 
Bulkley River Valley (Hazelton to Moricetown).....0..0......0... 
Fraser Lakewnd Nechako Valleyiog. se se eee ee ee ee 
RranGors ari OO tsa Aes: bi ius ais Gist a tow ole cee coe meee 
Donglas Cheaane and Kildala Arnis ee. eer ies te oe ee 
Bowron River and Upper Fraser River Valley..... ee peat oR BR ty: 
PortsGeorgemnd Vieinity . >! oF: see Beene A A PRA. 
Portion of Nechako River Valley and Cluculz Lake............... 
Biackwater and Mtd:River:Valleys' 7. her ee eee ee 
Fraser River Valley, Vicinity of Oudeshel 2:25 /s2 75am lee 
Goat. River and Upper. Fraser River Valleys: :.0. 0 fees ae nade 
Quesnel Lake (East Arm).-ss decade. 2 el hs ee Roel cms ale, ML 
150-Mile House, Barkerville and Quesnel Lake................... 
Andérson.and Seton Lakes,-Lillooet Distinct). 4 eee as ee 
Lillooet District (Clinton, Big Bar, and Bridge River Valley)...... 
Mainland Coast, Hecate Island to Princess Royal Island.......... 
Porcher‘and Adjacent Isiatide: Sie. e 2 we en ey. Gta 
Fraser River Valley (Williams Lake, Soda Creek, and Alexandria). . 
Fraser and Chilcotin River Valleys, Dog Creek 3 ve sks. 
Lacla Hache:and Northern Lillooet!) syle ed ee 


Nazko and Chilcotin River Valleys....... Pes er cao CR eC ‘3 
Bonaparte. River Valley.and Canim Lake... ......2.50..... 00.00% 
Bulkley Valley sey.s35 (3 6 oe Moe wh ete tae en eT ee ee 
Frangois and/ Babine Lakes: (2.02.2... 55 oe penne ae ne eae 
‘Vatlayoko, Laken, 252 cay Bs bo en eee ee eg ee 
Homathko and Klinaklini River Valleys... 25-..41. Sere bee eee 
Lot 4593, Kootenay District, West Boennn: Flathead River........ 
Lot 4593, Kootenay District, East Portion, Flathead River........ 
saltspring, Gabriola; and. Adjacent Islands..05, 2a. seis. . Joe: 
Groundhog Coal Area; Eastiof Meridian. 230. . soe eee 
Groundhog Coal Area, West of Meridian.................... Bee 
Upper,.Nass River: Valley. Uo. sees Co is «eet seen Renee nee es 
Euchiniko Lake and Upper Blackwater River Valley.............. 
Tetachuel: and‘ Buch@ takes yi... cisehia ussite ee Oe ea ee 
Bis’ Bend, Kootenay District. se. Uso als oueae Meenas tL aen 
Adams Lake and River! ilo co.c cuss asa Weiberele ed ties Oe ee ee 
CAanGe proven | VALEY 11i:;a.incveses aera eae Gee e e Eiee eek ete 
Columbia River Valley (Vicinity of Bush River).................. 
Peace River, South of Dominion Government Reserve............ 
Foreshore of Vancouver Island (E. & N. Railway Belt)............ 
saanich istrict, and Islands: % ic 7a vaio SACRA ent ie ee 
Peace River Valley, West of Dominion Government Reserve....... 
Crooked and. Patsnio River Valléysus ii ¢ op ee ih oo eee ee 
Pine: River Valley, Peace River istrict eco. ar oe ee 
Parsnip and-Pesee: River Valleys... 2.04 gen. the aoe ee 
Finlay River! Valleyiviccs wl 4.ua fave ies Vl oes een ee 
Atlin Lake aid Vicwiity«% 2% sai scene ei eon niece Be ee 
Telegraph Creek and Stikine River Valley................-.0000- 
Upper Nass River Valley and Meziadin Lake.................... 


Scale 


18 4 mile 
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MAP LIST No. IlI—Continued 


No. Description of area covered Scale 
18-9s | Rossland and South end of Lower Arrow Lake................... 1 mile to I inch 
pee veison and salmon River Valley ....¢0.... ce. sees ce been vescvewen . is 
RNC MEEVCT VAUOT tl chs ows vce ek see eclewnuuercves cevesers es ws 
NS Ce LG nk ee ey hy eater we EW 8 ood Oleh ow ae a i 
Peete r cite med Crowsnest, Vicinity <9. 0 ccc eee ee eee ee sees 3 4 
16-9N | Cranbrook and Kootenay River Valley.................. cece eees % 
Mmmmrrreaanag mootveiny Lake... oo... eevee ch eee dace cceeeeses i % 
meme ovewood ang Lower Arrow Lake..... 0... 0c. eck cece escecececs a = 
Sm Pease Wie River Valleys 00 eee ee eee deen ir be 
Sento) Duncan Lake and Columbia Lake... ....... 005. .ca vl lec cwe ceene a 
artes Smee V CITIES... ee beens Hebe Bale bad cont eg ede un es i 
27-29 | Columbia River Valley, Wilmer and Spillimacheen.............. &e ~ » 
mace rroutamapper Arrow Lakes...) Ps vi ccc abe heweiceeres re 


DEPARTMENT OF THE INTERIOR Maps 


The Department of the Interior, Canada, has published maps relating to 
British Columbia, as follows : 


MAP LIST No. IV 
Maps of British Columbia, published by the Department of the Interior, Canada 


Title Date Scale 
Western Canada (British Columbia, Alberta, Saskatchewan 
A hs os bis “dw stows ud wha Gist eagle Min Baars 1914 35m. to 1 inch 
Southern British Columbia (Railway Belt and south to Inter- 
mavional Bounaary), 2 sheets: 2.625... 1914 1289ms <9 3 


Index to Townships in Manitoba, Saskatchewan, Alberta and 

British Columbia. Showing the townships for which 

official and preliminary plans have been issued........... 1917 35m. 
Topographical Map of the Rocky and Selkirk mountains be- 

tween Lat. 50° 37’ and 51° 44’ N., Long. 115° 55’ and 


I rye dts ns va Ae te Hee ae. be 1914 One. 32. <5 
Rocky Mountains, Lake Louise sheet. Contoured map..... 1902 Ba ae 
Rocky Mountains, Banff sheet. Contoured.map.......... 1902... Dies | od 
*Southeastern Alaska and Portion of British Columbia, show- 

ing award of Alaska Boundary Tribunal, Oct. 20, 1:03.... 1903 i-4si 
Southern British Columbia—(Homestead Map)—Railway | 

ee a ee a VR aoe Wi eee eth 2 ja mind «Sees Jan., 1914.}7-89m. “ “ 
Sectional Sheets, Railway Belt, as follows : ; 

PO OOAY DUCCU 50.055 6 eae ke EN ae nwle nies ga Jane) By I91S Soa) fe 
RA POC ns. had be ee awielems dae e 2% Mar. 26, 1913 Bai 1 oS 
Pe IOUT OG OMCCE dn 5s bso Shee cee Se ea ee eels es Ape 2124913 ica cae eae 
PO Rem ame Deets. y oc)s sa Se See Ba as Cie Mar. 1, 1916 Sin othe? 
DIO ea OUe GUECE oi. one cone soeswanneeeaes June 1, 1915 Sc ee > 
Prom samomtmaachcon Sheet... 6.105.666 cece ce bee ea leals July 1, 1914 oe ae Rea 
DOs ODM SOVEMOUT ONCE os acl. bs 2 jevues ss eee ee Apr. 1, 1914 57 ep a 
ae SG OD TES CS oh en Sept. 5, 1913 Sate 


* Out of print. 
GEOLOGICAL SURVEY OF CANADA Maps 


The Geological Survey of Canada, in connection with its geological in- 
vestigations, has, in addition to many exploratory maps, prepared detailed 
- topographic maps of large areas of the province ; much of this work in recent 
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years has been carried out by photographic methods controlled by a tri- 
angulation network. A list of the chief maps relating to British Columbia, 
prepared by this Survey, follows : 
MAP LIST No. V 
Maps of British Columbia published by the Geological Survey of Canada* 


Publi- 
cation Title Date Scale 
number 
at eo Coalfields of Nanaimo and Comox, Vancouver Island....| 1871 10m. to 1 inch 
90 | Part of Strait of Georgia and Vancouver Island, showing 


portion of Comoxicoalield an aoiis.s ooh aaeae een 1872 Jen Nain 
111 | Sketch Survey of Route from Quesnel Mouth, by Stewart 
and McLeod’s Lakes to Junction of Smoky and Peace 


Rivers in eee eee te irae ba. autho aan St mean 1875 Offi ee eich 
120 | Geological Map of Portion of British Columbia between 
Fraser River and Coast Range. ii 7.o—. gon mee Ween 1875-76 Simi) aaa 
121 | Coalfields of Comox, Nanaimo and Cowichan on Van- 
couver and Adjacent Islands —..k 0s) (ae aie oy oe 1876-77 4m. pce 
127+ | Portion of Southern Interior of British Columbia........ 1877 Tah aetna 
139 | Map of Queen Charlotte Islands..... Sat yesie. alk uae ee een 1878 Sit. 4, ae 
140 | Plans of Harbours, Queen Charlotte Islands ............ 1878 Zin Ne 
141 | Geological Map of Skidegate Inlet, Queen Charlotte Islands} 1878 Int. ae 
149 | Map illustrating the Distribution of the More Important 
Trees ineprituish Columbia yeu; fs de ee eee ee 1880 SOaa ee 
Part cf British Columbia and North-West Territory from 
Pacific Ocean [Mouth of Skeena] to Edmonton ..... 1879 —80 Sm oe 
150 Sheet I—Fort Simpson to Fort St. James.......:.. 
151 Sheet II—Fort St. James to Dunvegan ............. 
223 | Reconnaissance Map of the Rocky Mountains between 
latitudes 49°Ni-and: SIC. SONA ce oe cn eeee ee nee 1886 6m; sae 
247 | Northern Part of Vancouver Island and Adjacent Coasts.} 1887 Ss oo 
274 | Index Map of Yukon District, N.W.T.; Northern Portion . 
of British Columbia and Adjacent Regions............ 1888 60m, fF 5eS 
Yukon Territory and British Columbia.¢iae ee ae es 1888 Sie” tenes 


ats Sheet I—Stikine and Dease Rivers................. 
276 Sheet II—Upper Liard and Frances Rivers and upper 

Pelly Ravers cious. gc tots. tow Yue a eee ee 
277 Sheet IIJ—Lower portion of Pelly and Lewes Rivers. . 


218114 Catiboo Mining Wpistrict ia niate cm letey tseel coe nena eae ree re 5 oe Zr aks 
303 | Reconnaissance Map of a Portion of West Kootenay 

District i, Bo he wie a a ahd Oe 1890 Sms thet 
304 | Index Map showing Routes followed by the Yukon Ex- 

pedition, 1887-88 wis Vee. cate oe oe eae 1891 48 met fet 


Mackenzie, Liard, Porcupine and Yukon Rivers, nine 
sheets (Sheet 4 includes portion of British Columbia) 


308 Sheet 4 Liard River og. ofc: ea calateah a aint eee 1890 Sms re 
363 | Portion of the Southern Interior of British Columbia, 1887} 1888 Sri ee! 
556 | Kamloops Sheet, Geologically coloured................. 1895 Anis See 
557 | Kamloops Sheet, Topography, Economic Minerals, etc.} 1895 ng hse * 
56/7).| inky and iOmuneca hivers) 0h Wats ue cee geen ee 1895 Sie NS 
604: 7.) Shuswap pheet “Geolovical vo Lk) ae oe ee ee eee 1898 4m J Shae 
669 |Shus\:ap Sheet, Economic Minerals, Glacial Striz, etc....| 1898 Arivses eet 
676 | Yellowhead Pass Route from Edmonton to Téte-Jaune 

COR CHG i vies cubes Gide se aint cde ean os eee eee ee a 1900 Sais ee 


*For List of Reports and Memoirs dealing with various areas shown on the maps, consult 


\ 


Bibliography. The maps in List No. 5 most serviceable for topography of extensive watershed — 


areas are the ‘sheet’ maps, such as ‘Kamloops Sheet’ (557), ‘Nanaimo Sheet’ (1570), etc. 
+t See also Publication No. 363. 
t Scale in ‘geographic’ miles. 


|| For maps showing quartz veins and placer mines of a number of creeks in the Cariboo 


Mining District, see maps, Publication Nos. 279, 280, 281, also 364 to 372, inclusive. 
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MAP LIST No. V—Continued 


Publi- . 
cation Title Date Scale 
number 
fedeiian omurciity Gold Fields: iio. on ca ws ee ce ers Sah sat 1901 6m. to 1 inch.: 
742 | Geographical Map of Atlin Mining District............. 1902 Ln Oe ane On 
754 | Index Map of Southern British Columbia............... 1901 DUOn or eae; 
767 | Geographical and Topographical Map of Crowsnest Coal : 
eerie coven ay. PC. 2 rile. Ls ou a Ok bas dhe us 1902 ice ae 
791 | West Kootenay District, Economic Minerals, etc....... 1902 a aaa 
iveeeyest: Kootenay District, Geological... ..........0.0-06 1904 Si 7 ea ce es 
828 | Geological and Topographical Map of Boundary Creek 
ere REMC Yon. Siw gan bare oc eel WAN NG Bid bs 1905 jhe a Palak oe 
Boa) |) bopogtapnical dition of Map 828... ; .... 2... .60.s-0-s 1905 [on aie 
oa pandex Map, West Kootenay District. ...............0.. 1904 et a a 
890 | Coal Basins of Quilchena Creek, Coldwater River, Coal 
Cure coon Creeks aes cee wee 1904 Ti en 
See einaavam sini Cal Field... 0. .5-.ses ube eno be omnes 1906 Aig Se ie 
D224 Aeowpical, Map ot Graham Island... ....05..2...6.)..%..; 1906 deh es 
941 | Preliminary Geological Map of Rossland and vicinity....} 1906 se a a 
987 | Geological and Topographical Map of Princeton and 
Copper Mountain Mining Camp, Yale District...... 1906 1: a aa 
989 |Sketch Geological Map of Telkwa River and Vicinity, 
Cmasee mriane LT istrict:). 5... 2 pees be ob kl ace 1906 yn Can 
997 | Geological Map of part of Nanaimo and New Westminster 
eR SEY S625) A OS eee ore 1906 Ma) ah: 
1001 | Special Map of Rossland, Topographical............... 1908 sO ce er 
102 | Special) Map of Rossland, Geological. ....0.....50...00...- 1909 1 
1003. | Rossland Mining Camp, Topographical................. 1908 EF aa Mia 
1004 | Rossland Mining Camp, Geological.................... 1909 Tote a 
1068 |Sketch Map, Sheep Creek Mining Camp, Geological 
RAPEUNR RL god os x ao Rs a aie Ee he ain es 1909 fen Py 
1074 |Sketch Map, Sheep Creek Mining Camp, Topographical 
Se eS oe 2 rg! Seer ais ah MERE Mee) baat) i: a A os 
1095 1A—Hedley Mining District, Topographical.......... 1910 Lioie, 
1096 2A—Hedley Mining District, Geological.............. 1910 Pe “i 
1105 4A—Golden Zone Mining Camp, near Hedley......... 1910 OU ee TF 
1106 3A—Mineral Claims on Henry Creek near Hedley...... 1910 SUG. 
Poe f-lia—poutuem Vancouver Island...) 6.0. cei cou es 1911 Gm fs 
7135 Pyne Pcenix, Topegrapaicals oo ois Sus chile aero 1911 afte Sb <i 
1136 Peet meet, Csenlogical’ {00 ote fk ss aaa. wae ole 1911 met Ey te 
1147 19A—Lardeau, West Kootenay, Topographical Map....} 1911 aren | ALS 
1148 20A—Victoria Sheet, Vancouver Island, Topographical..}| 1911 re ae 
1149 21A—Saanich Sheet, Vancouver Island, Topographical. .} 1911 Ete Os 
1164 28A—Geological Sketch Map of Portland Canal Mining 
PIC eek Geese aaa oe aa ori hd ees ad 1911 ate 2S tata 
1167 29A—Mother Lode and Sunset Mines, Topography..} 1911 AE Se 
1168 30A—Mother Lode and Sunset Mines, Geology......... 1911 ADO. Uk 
1179 33A—Nanaimo Sheet, Topography................... 1915 oie lors 
1182 36A—Beaverdell, Yale District, Topography........... (one nae. “a 
1183 37A—Beaverdell, Yale District, Geology .............. 1915 Bes. ibaa her 
1191 41A—Duncan Sheet, Vancouver Island, Topography.} 1917 ie. aa 
LOS 43A—Sooke Sheet, Vancouver Island, Topography..... 1914 Brn ae 
1195 45A—Tulameen, Topographical Map................ 1911 Poe 
1196 46A—Tulameen, Geological Map.............. ce ee 1911 an Mi one 
1197 47A—Law’s Mining Camp, Tulameen..:.............. 1911 GOO ta Sy 
1198 48A—Tulameen Coal Area, Yale district.............. 1911 Aaa | en 
1200 50A—Portland Canal Mining Area, Topography........ 1911 Dre Ses 
1201 51A—Geological Map of portion of Alberta, Saskatche- 
ie Ky Weve wee Waele BF o LLG) oye Mahl hr MUNG Stee omen Om Sk Gage 1911 Sosae py ed: 
1219 54A—Nanaimo Coal Area, Vancouver Island, Economic 
RO) OPN nt AO eee tee a bath nade S Lea ty arsti nal Ak 1912 Aine tee ad ee 
1221 55A—Geological Map of Alberta, Saskatchewan, and 


atta Perce oc ite Mie eae es he tier ana Oa, {Ota Sone oe 


~ * Also portion of British Columbia. 
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MAP LIST No. V—Continued 


Publi- 
- cation Title Date Scale 
number 
1222 56A—Skagit Vallev, Yale District, Areal geology... .... |0-986m. to 1 inch 
1237 62A—Nelson and Vicinity, Kootenay District, Geology. 1912 line 2. eae 
1241 65A—Coast and Islands, Areal Geology............... 1913 eva Bega a 
12751 70A—Victoria Sheet, Vancouver Island, Geology....... 1914 Bia Dewalt 
1252 71A—Victoria Sheet, Vancouver Island, Superficial nals 
(SEOlLOgy 0) aren Oe Joel Sys eee he ae Fils tims tfc 
1253 72A—Saanich Sheet, Vancouver Island, Geology....... 1914 iim Pas 
1254 73A—Saanich Sheet, Vancouver Island, Superficial 
CICOLG RN, Bhawan RE is ol + ulenhak sleet alco 1915 lite ae 
1260- . 74A to 90A—Geology of the 49th Parallel, 17 sheets....] .... |0-986m. ‘* ‘* 
1276 1m) ee 
1278 92A—Coast nd Islands between Queen Charlotte Sound 
and Burke Channel, Geology... 05.0.0 « maeeenet ck 1913 4m ie 
1283 O4A—TakigrArm eA tlia-district. 23"... i.) tsates ae aes 1913 4m “ass 
1287 | 105A—Cadwallader Creek Mining Area, Lillooet District, 
Geology, outline edition: 4.2. ¢c.ate bode eee 1913 2, OODEt. | Se ae 
1296 | Graham Island, Queen Charlotte Group, Geology, diagram] .... LOI he eee 
1298 99A—Southern Portion of Cranbrook map-area, East . 
and West Kootenay, Geology. 2.2... -saiantsiee 1913 Po eee 
1303 | 104A—Thompson River Valley, Geology, outline edition.}| 1913 Arc t Lad taag 
1204\\71 106A—-Groundhos| Coal Field. 9 ee ee 1913 AYU bane ie 
1313 | 109A—Prescott, Paxton and Lake Mines, Texada Island, . 
Topography slecne, rms Sete te ste Ren Bae OR a ai a 1915 400ft. 1 *S 
1314 |110A—Prescott, Paxton and Lake Mines, Texada Island, 
Geology D Bee ensosd oN psa hea CA ee ee es a 1915 AQ0TE Cot nee 
1319 |111A—Vananda, Texada Island, Topography........... 1915 2000 Daas 
1320 oa veconde: Texada: Island) Geology... 20. se ou ce: 1915 2 QOORGh ie cae 
1321 | Diagram showing the Geology of Texada Island......... 1912 2st aes 
tape 0A uadra: Island. 3 Stirs cease rene ee ee ees 1914 4m Sree 
13024, Wo A-—Coal Areastot Canada... u 5 en ee 1914 240 Cis ere 
1376 | 129A—Coal Areas'of Alberta and British Columbia...... 1914 400%. eae 
1378 | 131A—Southern Vancouver Island Coal Area........... 1914 6m fauna 
1392 | 136A—Hazelton-Aldermere, Cassiar and Coast Districts, 
TODOGTATING 2) 4 dase ani esa tac Veet aE esas 1914 Anis ens 
1412 | 139A—Coal Fields of British Columbia................. 1915 SOIT. i ieee 
1445 | 142A—Field, Kootenay District.........00.05........... 1915 200.) b eae 
1446 143A—Shuswap Lake, Kamloons Disttictes . 0 ete 4 on 1915 Ate ters 
1528 | 147A—Cranbrook; Kootenay District.................. 1915 Adie maar 
1567 |157A—East Sooke, Vancouver Island, Topography ....} 1917 2: OOO kes 
1568 |158A—Nanaimo Sheet, Vancouver Island, Geology...... 1916 Tims i eens 
1569 | 159A—Nanaimo Sheet, Vancouver Island, Surface Geology} 1916 limiter 
1570 | 160A—Nanaimo Sheet, Vancouver Island, Topography...} 1916 Lis, {aoe 
1583 | 166A—Portion of Flathead Coal Area, Topography...... 1917 Pr. see 
Maa w) (A—Yimir, ICOOCenAYy CIStLICE., 0. i coe ealkred a cee eae 1916 ims pA 
oe (ul OA—Graham [stand ok oes dicen tik iu ohne cone eee eral 1916 4m. - {on 
1598 |177A—Southern Portion of Graham Island............. 1916 26g ae as 
1610 | Diagram of Bridge River Area, Lillooet Mining Division.| 1915 Sis hae eer 
1629 | 182A—Portion of Flathead Coal Area, Geology......... 1917 ime iaee: 
1654 | 167A—East Sooke, Vancouver Island, Geology.......... 1917 2 OOOT Seas ee as 
TOG /am) Srocan: Mimine Ared. Geology oar. wasn neem eros 1916 ims.) a" 


Maps OF THE INTERNATIONAL BOUNDARY COMMISSION 


Under the Convention between Great Britain and the United States, 
signed at Washington, 21st April, 1906, the international boundary between 
the United States and Canada along the 141st meridian has been surveyed 
from the Arctic ocean to mount St. Elias. The results of this survey are pre- 
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sented on 38 maps, prepared and adopted by the Commissioners * under 
Article II of the Convention just referred to. These maps show in detail the 
topography of strips 2 to 5 miles wide on each side of the boundary. 

The maps of the Boundary Survey southward from mount St. Elias are 
in process of publication. 

The survey for the re-establishment of the international boundary from 
the strait of Georgia to the northwesternmost point of the lake of the Woods, 
under Articles VI and VII of the Treaty between Great Britain and the United 
States, signed at Washington, 11th April, 1908, has-been completed. The 
maps consist of a series of 59 charts, of which sheets 1 to 19 inclusive extend. 
from the strait of Georgia to the summit of the Rocky mountains. They in- 
clude the topography of strips two miles wide on each side of the boundary 
and the various water courses are shown in detail. Sets of these maps are 
available for reference at provincial and other prominent libraries. } 
| * Commissioners for the International Boundary Commission—for His Britannic Majesty, 


W. F. King, 1906-1916 ; J. J. McArthur, 1917 ; and for the United States, O. H. Tittman, 
1906-1915 ; E. C. Barnard, 1915. 


CHAPTER IX 


General Topography of British Columbia 


O convey a satisfactory knowledge of the water-power possibilities of 
British Columbia, it is necessary to set forth the general topography of 

the province and the situation and character of the mountain ranges which so 
largely influence the climate and the distribution of precipitation. To this 
end the prominent natural features of the province are outlined, followed by 
a more detailed description of various individual watersheds. The accompany- 
ing Physiographic map will be of assistance in connection with the descriptions. 


British Columbia has an area of about 355,855* square miles. It includes 
a length of over 800 miles of the North American cordillera, a mountainous 
region between the Great plains and the Pacific ocean, which, in this part of 
its length, has an average breadth of about 400 miles. The cordillera here 
includes a series of great mountain systems all lying practically parallel with 
the coast : f (1) the Rocky mountains ; (2) the Columbia system, which in- 
cludes (a) Selkirk mountains (b) Monashee mountains and (c) Cariboo moun- 
tains ; (3) Interior system, which includes (a) Fraser plateau, (b) Nechako 
plateau, (c) un-named mountains and plateaus; (4) Cassiar system, which 
includes (a) Babine mountains, (b) Stikine mountains, (c) un-named moun- 
tains; (5) Yukon system, which includes (a) Yukon plateaus, (b) un-named 
mountains and plateaus; (6) Pacific system, which includes (a) Cascade 
mountains, (b) Coast mountains, (c) Bulkley mountains, (d) un-named 
mountains ; (7) Insular system, which includes (a) Vancouver Island moun- 
tains, (b) Queen Charlotte mountains, (c) St. Elias mountains. 


Rake The Rocky mountains, the most easterly portion of the cor- 
Mountains dillera, are about sixty miles wide in the southerly portion, the 

breadth decreasing to forty miles or less in the Peace River 
district. South of lat. 53°-30’N. many of the summits have an altitude 
exceeding 10,000 feet. There are extensive snowfields, and, in the vicinity of 
the headwaters of the Bow, North Saskatchewan and Athabaska rivers, where 


*According to statistics of areas presented in the Ailas of Canada, 1915, the land area of 
British Columbia is 353,416 sq. miles ; water area 2,439 sq. miles. It is to be noted that 
this figure for water area includes only the larger lakes. Recent measurements indi- 
cate that the total area of the province is upwards of 360,000 square miles, and that the water 
area is about 4,000 sq. miles. Pending a more detailed computation, it has been deemed advis- 
able to adhere to the older figures. In any event, it should also be borne in mind that, particu- 
larly in the northern portion of the province, the surveys of many lakes and other topographic 
features are not of a high degree of accuracy. 

tFor a discussion of the nomenclature of the mountain ranges of British Columbia, see Geology 
of the North American Cordillera at the 49th Parallel, by R. A. Daly, being Memoir No. 38, Geological 
Survey of Canada, Chap. 3, also recent decisions of the Geographic Board of Canada, giving 
revised classification. For altitudes in British Columbia, consult Altitudes in the Dominion 
of Canada (Second edition), by James White, Commission cf Conservation, 1915, also Dictionary 
of Altitudes in the Dominion of Canada (Second edition), by James White, 1916. 
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COTTONWOOD CANON, UPPER FRASER RIVER 


TYPICAL VIEW OF COLUMBIA RIVER, NEAR INTERNATIONAL BOUNDARY, TRAIL B.C. 
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the range appears to culminate, true glaciers are found. Near the Peace river 
there are few points where the mountains exceed an elevation of 7,000 feet. 

On the eastern slopes of the Rockies the valleys are, as a rule, compara- 
tively lightly timbered. Wherever there is sufficient soil the mountains are 
wooded, and, on the western slope, owing to the greater ptfecipitation, the 
forests are often dense. ‘ 

The northeastern portion of British Columbia—between the Rockies and 

the eastern boundary—resembles western Alberta, and is probably the most 
extensive area of comparatively level land in the province. 


Pe tone On the southwest the Rocky mountains are bounded by the 
Valley great Intermontane valley, which can be traced from the 

49th parallel in a northwesterly direction for 500 miles. 
Throughout much of its length it is straight, from two to fifteen miles in width, 
and is bordered by high mountains (see Plate 8). Whatever its past history, 
it has now no single main drainage system, but is drained by a number of 
rivers belonging to distinct systems. Beginning at the boundary, it is drained 
by the Kootenay, Columbia and Canoe rivers of the Columbia system, and the 
upper portion of the Fraser river of the Fraser system. 

To approximate lat. 54°, the Intermontane valley is easily identifiable, 
but, near the ‘Great bend’ of the Fraser, the mountains west of that river 
die away, and it is not improbable that it echelons to the eastward by the 
valleys of the Clearwater and McGregor rivers, thence northward by the 
“Parsnip, Finlay, etc. On the other hand, there is strong evidence that, as a 
great distinctive feature, it really ends near the confluence of the McGregor 
and Fraser in lat. 54°-10’. If this be correct, the McGregor-Bad-Parsnip 
valley represents the Intermontane north of this break in its continuity and is 
traceable along the Finlay and Kachika rivers for over 450 miles. Beyond the 
Kachika it probably follows the valley of the Frances river for 150 miles, giving 
this extraordinary feature a total length of over 1,100 miles—assuming that 
we ignore the conjectural break on the Fraser. 


Se West of the Intermontane valley lies the Columbia, the second 
Mountain great mountain system. It comprises a complex and irregular 
ao mountainous belt, and is composed of several distinct and 
partly overlapping ranges, the Selkirk and Monashee mountains constitut- 
ing the southern portion, while to the north are the Cariboo mountains. 
Generally speaking, these mountains are less rugged than the Rockies. 
They include wide areas of high rolling plateau, and contain, in their southern 
and more massive portion, numerous glaciers and extensive snowfields. Their 
highest known summit is mount Sir Sandford, 11,590 feet, situated about 24 
miles north of the Canadian Pacific railway. 

As the forests of the ranges of the Columbia system, ene on their 
western slopes, are heavy and, with their tangled undergrowth, are difficult 
to traverse, they have Been less explored than the POT pane portions of 
the Rockies. ! 

This second great system of mountains Ben cueatee one of the most 
important metalliferous belts in the province. Rich placer goldfields are 
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closely related to it and discoveries of highly argentiferous galenas and other 
silver ores, as well as auriferous quartz veins, have been made in various locali- 
ties. i 
Between the Columbia system and the Coast mountains lies 
the Interior system. In the more southern portion its mean 
elevation is about 3,500 feet, decreasing to about 2,500 feet 
in the ‘lake’ region between 53° and 55°-30’. Its width, between the margins 
of the Columbia system and the Coast mountains, is about 100 miles in its 
southern portion, widening towards the north. Its length is about 500 miles. 
The plateau extends northward to about lat. 55°-30’, where it terminates 
in a plexus of mountains without wide intervals.* It is correct to designate 
it asa plateau only when viewed in the large and by comparison with the 
more lofty, bordering mountains. Its surface is diversified by several minor 
ranges and groups of mountains. | 


Interior 
System 


A considerable portion of the plateau has been covered by flows of basalt 
and other volcanic rocks. It is now traversed in various directions by a 
system of deeply eroded and trough-like valleys. (See Plate 22, showing 
Chilcotin valley.) As the general slope of the plateau is toward the north, 
and its drainage flows southward, the trough-like valleys increase in depth and 
size toward the south, and the slopes bounding the plateau areas, when 
viewed from the larger valleys, have the appearance of mountain ranges. 


Probably the best grazing district in British Columbia lies in the open 
country of the southern portion of the plateau, which also affords, at the lower 
elevations, good agricultural opportunities. To the north the country becomes 
more wooded but still has large areas suitable for farming. 


The Cascade range of Oregon and Washington, largely com- 
Coast Mountains posed of volcanic material, terminates in the vicinity of the. 

international boundary. North of the Fraser river another 
mountain system, the Coast mountains, rises and continues in somewhat the 
same northerly course as the Cascade range—in a sense replacing it. The 
Coast mountains are largely composed of granite, and form part of the third 
division of the cordillera in British Columbia. For 900 miles—to the head 
of Lynn canal, ‘where they pass inland—they constitute the most westerly 
mainland mountain zone of the continent. 


The Coast mountains have an average width of about 100 miles, and are 
composed of numerous constituent’ ranges having individual trends and 
separated by deep valleys. While some of the peaks exceed 9,000 feet, the 
average altitude of the higher summits is between 6,000 and 7,000 feet. Glaciers 
are of frequent occurrence and, toward the north, are of large size. These moun- 
tains are very rugged and densely forested. (See Plates 9 and 29.) The flora 
of the seaward slopes reflects the influence of the great humidity of the west 
coast, while that of the easterly slopes is similar to the flora of the interior. 

*This system of mountains, extending across the province from the Coast mountains to 
the Intermontane valley, is known as the Cassiar system. It includes the Stikene and 


Babine mountains and various smaller ranges and groups. It separates the Interior system 
from the Yukon system. 
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The Vancouver mountains, the western subdivision of the 
Coastal system, traverse the western islands. They include 
partially submerged ranges which form the backbone of Van- 
couver island, and reappear in the Queen Charlotte, Prince of Wales and other 
Alaskan islands. Southward, they are represented by the Olympian moun- 
tains in Washington state. In Vancouver island the highest peak, Victoria, 
rises to 7,484 feet, and a considerable portion of the central area exceeds 2,000 
feet in average altitude. In Queen Charlotte islands several summits have 
an elevation of over 4,000 feet. 

CLIMATIC CONDITIONS 

With topography so diverse and so accentuated, British Columbia neces- 
sarily exhibits corresponding climatic contrasts. Broadly speaking, it may be 
divided climatically into two main territorial divisions : (1) The maritime 
climate of the Pacific littoral lying west of the Coast mountains, and including 
Vancouver, Queen Charlotte and other islands ; (2) the continental climate, 
modified, however, by the presence of the other mouatain systems, of the 
area lying east of the Coast mountains. 

The Kuro Siwo (Black stream), commonly known as the Japan current, 
sweeps easterly across the northern Pacific, and warms the surface waters of that 
ocean in a manner corresponding somewhat to the effect of the Gulf stream 
on the waters of the Atlantic. 

The moisture-laden westerly winds from these warm waters are 
Chinook Winds deprived of much of their moisture in passing successively over 

the mountain systems of the province, the moisture being de- 
‘posited as heavy precipitation on their western slopes. The winds are mechan- 
ically heated as they descend the eastern slopes and are thus rendered more sus- 
ceptible of absorbing moisture and incapable of giving rain. This Chinook or 
Foehn effect is very marked in the ‘dry belt’ of the Interior system. © This 
belt, with modifications later described, extends from Washington state to 
Yukon territory. (See Plate 10.) In the Intermontane valley a second but 
much narrower dry belt is also found. East of the Rocky mountains this 
effect is repeated in the irrigation district of western Alberta. 

The gradual depletion of the vapour content of these westerly winds 
results in a decreasing precipitation on the successive ranges. Thus, in the 
Coastal belt the average annual precipitation ranges from 40 to 200 inches ; 
on the westernslopes of the Columbia system it varies between 30 and 100; 
while on the western slope of the Rocky mountains it is between 20 and 70 
inches. In the ‘‘dry belt’’ the average annual precipitation ranges from less 
than 5 inches to about 20 inches, the least precipitation occurring in the western 
portion. In the bottom lands of the Intermontane valley it probably averages 
about 15 to 20 inches. 

While it is possible thus to indicate the general trend of precipitation 
conditions over broad belts of the province, the comparatively meagre records 
available do not permit satisfactory deductions as to the run-off from the 
smaller watersheds of the more mountainous regions ; neither is it possible 
to produce a satisfactory isohyetal chart. 


Vancouver 
Mountains 
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It will be appreciated that the characteristic meteorological 
phenomena of these belts are subject to local modification due 
to the varied elevations of the mountains, such, for example, 
as result from the lower altitude of the Rocky mountains near the Peace river, 
and due also to the presence of gaps in the systems, such as the strait of Juan de 
Fuca, or the break in the continuity of the ranges west of the Parsnip river. 
The presence of passes, like the Fraser River cafion and the Skeena valley, also 
cause local variations, and each mountain group or range to some extent 
becomes a centre of precipitation. These physical influences in places separated 
by but a few miles, produce striking local differences. Thus, the average annual 
precipitation at Ladner and Garry Point, near the mouth of the Fraser, is about 
37 inches ; at Vancouver, 12 miles north, it is about 60 inches, while at Coquit- 
lam lake, elevation 445 feet, 16 miles northeast of Vancouver, it averages nearly 
150 inches. The Vancouver range affects the climate of Vancouver island and 
the immediate shores of the strait of Georgia in similar fashion—the west 
coast of the island being wetter than the east coast. The plexus of mountains 
forming the Cassiar system which bounds the Interior plateau on the north and 
extends across the province about lat. 55°-30’N. probably causes a more uni- 
form distribution of precipitation over the territory in its vicinity. 

It is obvious that these great variations in precipitation contribute to the 
difficulty of determining the probable run-off from the various watersheds in 
British Columbia. 

For the purpose of this report, the province is conventionally divided 
into the following five main divisions. Brief descriptive notes of the out- 
standing topographical features of each division are given ; also a tabulation 
of possible power sites. 

I. Columbia river and its tributaries 
II. Fraser river and its tributaries 
III. Vancouver Island 
IV. Mainland Pacific Coast, north of the Fraser (includes the Skeena, 
Nass and Stikine, which drain portions of the interior) 
V. Tributaries of the Mackenzie river. 


Variations in 
Precipitation 
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Accompanying report on’Water-powers in British Columbia” 
by AV.White 
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CHAPTER X 


Columbia River and Tributaries—Topography and 
Power Site Tables 


HE Columbia river, one of the larger streams of North America, rises in 
Columbia lake, in East Kootenay district, B.C. It flows northwesterly 
through the Intermontane valley to the fifty-second parallel ; thence, it makes 
what is known as the ‘Big bend,’ thence, it flows southward, passes through the 
Arrow lakes and enters the state of Washington just below the confluence of the 
Pend-d’Oreille river. After traversing Washington in a southerly direction it 
turns westward and discharges into the Pacific at the forty-sixth parallel. Its 
total lengthis about 1,150 miles, of which about 465 miles are in British Columbia. 
The total drainage area of the Columbia, as estimated from the best 
available maps, is 259,000 square miles, broadly apportioned as follows : * 


APPROXIMATE AREAS OF THE COLUMBIA RIVER BASIN 


: . Percentage of 
Province or state Area, sq. miles total ated 

Soret Me MRR TE dcr a Gh ga GOS she oar oh eth aiden as binds © «kim plats 38,700 15-0 
i I ote Oba sh in Ss ope ee ete se Pesce ka bees 55,370 21.4 
AMEE, 207s a Shae Seg Viet dcle Wate Ad wim MEAN A eae! Ras 48,000 18.5 
DEST LE GOS | AER MED Se Pe a SE mie nee Pde Pera am Dae 81,380 31.4 
renner aera he ee) Pa eel ow 3 wt ek a eileen a 25,000 9.7 
“ea? EAR oo SET SG, pee ae ae eg a ee NP aad 5,280 20 
NER Deed Cyr Te Noir A cys cid be She Ss a Wa dae » 5,270 2.0 
Ries ae eee ee tin US it oor cheb ale sd wee be ea 0d 220,300 85-0 

ee ea te CR TEA a ak es op cl ce Aw Gh ee RG atk ow 38,700 15.0 

SE | FE IOs CASO Co PL A ieee te rg Ra ee Ge a ae a ee 259,000 100°0 


The chief tributaries of the Columbia and the area of their respective 
watersheds are as follows : 


CHIEF TRIBUTARIES OF COLUMBIA RIVER 


Approximate Watershed area, square miles 
distance of S$ mem 
confluence from Name of stream In United | In British 
mouth, in miles Total States | Columbia 
S/ COWUER Vet tos fs cin nk eee la «Nieto eee 2,460 2,460 
90 Wallamieete TIVEN se sleek he oe kere ales 11,150 11,150 
185 Weseiutes SIV EG 23 ie isc heute. ete nat, se a 9,180 9,180 
200 Woney Oda Piven he OO nis. coe se ae ek YS 7,800 7,800 
300 SHAE TIVEE Wi oats er. Wheto y hoo eae 108,600 108,600 
311 PGI TIVE aA. toate ae x's hes oo dee 5,270 5,270 
500 Ratan Tier aoe dais c'S5 sais w ies wean 8,350 2,350 6,000 
600 SOOMAR CLIVE oo ott as «seh es, See ie Sis 5,880 5,880 
660 ; Be Ete Piyentg torn dat W id Ale St or, phe she 4,260 1,100 3,160 
700 Pend-d’Oreille river (Clark fork)......... 25,820 24,630 1,190 
25 Kintera yt1ver ns vy acy es wean as w rise 19,450 4,900 14,550 


* See Water Supply Papers, No. 292, p. 55, and No. 370, p. 13, U.S. Geological Survey, 
Washington, D.C. 
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The Columbia River drainage basin has great diversity of topography — 
and climate. The variations are similar to those found generally in British © 


Columbia, although, owing to its more southerly latitude, the mean annual 
temperature for places of similar elevation is somewhat higher. 

In general, the topographic and climatic characteristics of British Columbia 
continue south of the international boundary, following the trend of the principal 
mountain ranges. Some of the outstanding topographic features have a 
counterpart in the adjoining portion of the United States. Thus, in Washing- 
ton and Oregon the Coast range may be regarded as a counterpart of the Van- 
couver mountains, and the Cascade range the counterpart of the Coast moun- 
tains in British Columbia. These similarities of topography are reflected in the 
climatic conditions ; thus, between the Coast and Cascade ranges of Washing- 
ton is a region of lesser precipitation, similar to that found in British Columbia 
in the vicinity of the strait of Georgia between the Vancouver and Coast 
mountains. East of the Cascade range of Washington and Oregon the central 
basin of the Columbia river constitutes a continuation of the dry belt found 
east of the Coast mountains of British Columbia. 

With regard to agriculture, the character of the country ranges from the 
extremely arid region, where irrigation is essential for the growing of crops, 
through the semi-arid country, where dry-farming and irrigation are practised 
side by side, to the well-watered country of the Coast district, though, as more 
than eighty per cent of the annual precipitation falls between October 15th 
and May 15th, the last named may be considered semi-arid in the summer 
months. Although in the Coast district precipitation is usually sufficient for 
agricultural purposes, yet the fullest development will not be realized in some 
of the valleys until irrigation is widely practised. 


From the Pacific coast of the United States eastward to the summit of the 


Coast range the precipitation varies from 100 to 150 inches. In the basin 
between. the Coast and Cascade ranges it drops to about 40 inches, increasing 
again to about 100 at the summit of the Cascades. Eastward of the summit of 
the Cascades it decreases very rapidly, until, at the foot of the ranges, it is 
but 14inches. At the mouth of Snake river the precipitation is about 9 inches 
per annum, but such very low precipitation obtains only at the lower altitudes. 
The average precipitation in the valleys of Idaho is about 20 inches, with from 
40 to 60 inches on the mountains of the eastern ranges. 

Lumbering has been and will long continue to be one of the chief industries 
of the Columbia River valley.* It has been stated that at least forty-five per 
cent, or 116,000 square miles, of the drainage area of the Columbia is forested, 
and, of this amount, probably about one-half is covered with merchantable 
timber. Although much of the territory has been settled for upwards of 
sixty-five years, and large areas cleared, yet the ratio of forested area to the 
total area has not been very materially reduced. 

The Columbia river and its tributaries contain about one-third of the 
available water-powers of the entire United States. It is worthy of note also 


*See Water Supply Papers Nos. 292 and 370, U.S. Geological Survey, Washington, D.C. 
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that some of the largest water-power possibilities in British Columbia are on the 
Columbia River watershed. Of those on the ‘Big bend’ of the Columbia, 
and on its tributaries, the Pend-d’Oreille and Kootenay rivers, the last men- 
tioned only has been partially developed. 

Of the area drained by the Columbia, some 38,700 square miles, or 15 
_ per cent, is included in British Columbia. In considering the Canadian portion 
of the watershed it is convenient to regard it as divided into three main areas 
—the upper Columbia, the ‘Big Bend’ district, and that from Revelstoke to 
the boundary. 

U . Lhe upper Columbia river and its tributaries drain a portion 
pper Columbia ; ? ; 5 Cee 
River of the Intermontane valley. It rises in Columbia lake, and it is 

interesting to note that at Canalflat, its headwaters are less 
than a mile from the Kootenay river. 

From Windermere lake to Golden it meanders through the valley in a 
tortuous channel with many side channels, but is navigable by shallow-draught 
steamboats. During the latter part of the open season sandbars and shallow 
places render navigation difficult. It has an average gradient of about one 
foot per mile. During early summer, when the glaciers and snowfields are 
rapidly melting, the tributaries are raging torrents, and the main stream 
floods much bottom land along the valley. It has been proposed to reclaim 
these overflowed lands by straightening, dredging and dyking the river, and, 
in addition, by controlling flood waters on the tributaries. 

The main valley lies at a general elevation of about 2,600 feet, and ranges 
in width from eight to twelve miles. As a rule, the ground rises rapidly from 
the bottom lands near the river to a height of 200 or 300 feet, and then extends 
back to the mountains in.a series of gently sloping benches, broken by 
ridges or knolls, or by stream gulches, and constituting, if irrigated, good 
agricultural land. The maximum elevation of agricultural land is about 
3,400 feet. Owing to its situation between the Selkirk range and the Rockies, 
precipitation is deficient, and irrigation is necessary to secure adequate agricul- 
tural returns. Several large tracts of land are being developed by irrigation 
companies. 

The valley is fairly well timbered, Douglas fir predominating, especially 
on the lower benches. Nearer the mountains, jackpine, spruce and tamarac 
are found, with cottonwood and willows on the wetter soils. There are also 
stretches of sage-bush, chiefly on the upper benches of the eastern side. Natural 
grasses grow somewhat sparsely on the lower benches, owing to the dry soil. 
Good range feed is found on the higher lands. The winter climate is tempered 
by Chinook winds and extreme cold dips are rare and of short duration. 

The Brisco range forms the watershed between the upper Columbia and 
the Kootenay. The streams which rise on this range have small watersheds, 
and, with one or two exceptions, do not afford sufficient water with which to 
irrigate the land available for agricultural purposes. West of the upper Colum- 
bia there are several important streams whose valleys deeply penetrate the 
long eastern slopes of the Purcell and Selkirk ranges. The beds of these streams 
_ are, however, eroded to depths far below the surrounding agricultural lands 
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and, to utilize their waters for irrigation, recourse must be had either to long 
and expensive ditches, flumes, etc., or to some form of pumping. (See Plate 
11.) The streams on the western side have many power possibilities. For 
comments respecting these consult the tables. 


The ‘Big Bend’ The name ‘Big Bend’ district applies to the Columbia River 
District basin north of the Railway Belt. Like several other districts 

of British Columbia, it first came into prominence upon the 
discovery of gold on its tributaries. The great ‘rush’ to this district occurred 
in 1865. 

Following the river, the distance from Golden to Revelstoke is about 185 
miles. The length of the Canadian Pacific railway between the same points 
is 95 miles. (See Plate 16 for view of Illecillewaet valley.) From Golden 
the Columbia flows northwesterly, in the great Intermontane valley, for 95 
miles, to Canoe river. At the mouth of Canoe river it swings to the west 
and then southward around the end of the Selkirk range. 

The valley of the ‘Big Bend’ is, in general, narrow and lies between 
mountain slopes. As there are many glacier-fed tributaries, which carry 
large quantities of silt, the river is generally turbid, and, in warm weather, is 
liable to sudden floods. The range between high and low stages on the Colum- 
bia river gradually increases going downstream. It is said to average about 
eight feet throughout the upper reaches and increases to about sixteen feet at 
Revelstoke. The river has frozen over as early as the first week in November, and 
the ice in Kinbasket lake, 69 miles from Golden, may remain as late as the end 
of April. Over a narrow belt in the upper portion of the valley the precipita- 
tion is small. ‘The western flanks of both the Rockies and Selkirks, however, 
enjoy a much higher precipitation, which is reflected in a heavy forest cover with 
dense undergrowth ; this is especially noticeable on the Selkirk range. 

Until superseded by the Cape Horn and Panama routes, the canoe-route 
of the North West and Hudson’s Bay companies followed the Columbia 
from the mouth to Wood river, a few miles from the confluence of the 
Canoe; thence, the voyageurs packed the furs and goods up Wood river 
to the Athabasca pass. Their old camp ground at the mouth of Wood river— 
‘Boat Encampment’—is still recognizable. During part of the summer a 
steamer runs from Revelstoke to Boyd’s ranch, a distance of some 30 miles. 
(See Plate 11 for view of Columbia river above Revelstoke.) Travel by boat 
round the “Bend’ is both difficult and hazardous, and fatalities in the numerous ~ 
rapids have been of frequent occurrence. 

The total fall in the Columbia from Donald to Revelstoke is about 1,090 
feet. In the power lists the principal rapids are tabulated. Eventually the 
river may yield a large amount of power, but developments will probably be 
expensive and will not be undertaken until the more easily developed sources 
of power on some of the tributary streams have been exploited. At certain 
stages it is navigable from Revelstoke to Canoe river, and any dams built in 
the river should safeguard navigation. 

Canoe river is a rapid stream and, below Goat creek, is navigable only 
by expert canoemen. It is reported that there are no good power sites, although 
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Dawson falls, above Helmcken fall. Helmcken fall, near mouth. Sheer fall of 450 feet. 
FALLS ON MURTLE RIVER; TRIBUTARY OF CLEARWATER RIVER 


UNDEVELOPED POWER ON SHUSWAP RIVER 
Site of proposed dam for Coteau Power Co. Looking upstream from old bridge, at peak of flood, June 10, 1913. 
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the river has not been adequately examined. There are numerous tributaries, 
mostly glacial streams, which might be developed to supply power for local 
requirements. 

The ‘‘Big Bend”’ district has not been examined in detail from a water- 
power situation standpoint, but a large number of the tributary streams are 
known to have power possibilities. The meagre information available is 
summarized in the tables. 


The Columbia from Revelstoke to the boundary occupies a 
long, deep valley. From Revelstoke to the Upper Arrow lake 
is about 30 miles by the river. The fall in this portion of the 
river, at low water, is about 40 feet, and it is navigable by boats drawing three 
feet. The lower nine miles is relatively slack, the upper portion being rather 
more rapid and characterized by numerous islands with side channels or 
‘sloughs.’ 

Upper Arrow lake is about 36 miles long and has a nearly uniform width 
of about two miles. To this must be added the Northeast arm, about ten 
miles long and one mile wide. The maximum depth exceeds 700 feet. The 
river connecting the Upper and Lower Arrow lakes is 18 miles in length. It is 
a wide, tranquil stream, easily navigable by steamers, though there are two 
unimportant rapids, one, two miles from Lower Arrow and the other, eight 
miles from the Upper lake; the latter appears only at low water. Lower 
Arrow lake is 51 miles in length. It is shaped like a bow, seldom exceeds a 
mile and a half in width and tapers towards each end ; it is not so deep as 
Upper Arrow and, at high water, a current is perceptible at several points. 

The Canadian Pacific steamers run from Arrowhead to West Robson. 
The river is navigable by stern-wheelers from West Robson to the international 
boundary—about 30 miles—and to the Little Dalles, 19 miles south of the 
boundary. (See Plate 20, which well illustrates the Columbia river as it 
approaches the international boundary.) 

In the main valley there is a considerable area of fruit-growing land but, 
for the most part, it is confined to comparatively narrow benches of varying 
extent and altitude, sometimes on one side only and sometimes on both sides 
of the waterway. In many places along the lakes the mountain slopes ascend 
steeply from the water, while at other points rise steep bluffs. Asa rule, the 
belt of cultivated land does not extend above 2,000 feet, sea level elevation, 
600 feet above the Columbia. At one time the whole watershed was heavily 
timbered, but fire has deforested large areas and much of the country is 
covered with a smaller second growth. 

The precipitation in the valley is heaviest at the north end, averaging 
over 40 inches at Revelstoke, and gradually decreases towards the south to 
less than 30 inches near the boundary. These figures, however, apply only 
to the immediate valley of the river. Each of the more important and higher 
mountain masses becomes a separate centre of precipitation and, at the head- 
waters of the Illecillewaet, which falls into the Columbia near Revelstoke, the 
precipitation approaches, if in fact it does not exceed, 100 inches. Generally 
speaking, the precipitation during the growing period is sufficient to ensure 
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crops, but, at a few points, where water is within easy reach, emergency irrigation — 


systems have been installed for use in times of drought. (See plate 17.) 

As the Arrow Lakes watershed is narrow, the tributaries are, with a few 
exceptions, small. Many of them, however, contain good power possibilities 
for local uses, and the valley is well supplied with undeveloped water-power. 
Particulars of some powers will be found in the tables, but the list is not exhaus- 
tive. In the vicinity of Revelstoke there are several undeveloped water- 
powers in addition to that on the Illecillewaet river utilized by the city. 

In ascending the Columbia, the Okanagan river is the first 
Okanagan River tributary encountered which drains a portion of British Colum- 

bia. The total area of the Okanagan watershed is about 8,350 
square miles, of which 6,000 square miles, or 72 per cent, lies north of the inter- 
national boundary. Osoyoos lake, on the boundary, at an elevation of 913 
feet, is the lowest point of the Columbia watershed in British Columbia. 
Okanagan lake is 69 miles long and has an average width of nearly 2 miles. 
Its high water elevation is 1,130 feet and low water, 1,125. Portions of the 
shores of the lake rise steeply from the water’s edge to mountains of considerable 
height. There are, however, many stretches of flat land bordering the lake and 
about the north end is an extensive region characterized by broad, open valleys, 
separated by lower ranges of hills, and, agriculturally, Okanagan Lake district 
is the most highly developed area in the interior. It contains the most exten- 
sive fruit-growing area in the province. 

The watershed of the Okanagan river lies in the dry belt. The timber is 
mostly of moderate size and scattered, with large areas of open bunch-grass coun- 
try. In some of the more arid portions there is practically no vegetation, but, 
near the headwaters of the tributary streams, the timber is fairly heavy. 

Irrigation requirements in this district are of primary importance, and 
many companies have been formed. Extensive systems have been installed 
and others are projected. (For types of irrigation structures see Plate 12.) 

The mountains in the watershed rise from 4,000 to 7,000 feet above sea- 
level, and in places there is a fairly heavy fallofsnow. Asa result, some of the 
streams draining the more elevated areas have a relatively large flow till summer 
is well advanced. Generally speaking, however, the runoff is rapid, and 
extensive storage will be necessary to ensure the best agricultural development. 
The use of a stream for irrigation does not, necessarily, prevent its use for 
power, but it may modify the conditions under which it is so used. In most 
cases, power development would be subservient to irrigation requirements. 
Owing to topographic features, irrigation reservoirs have frequently to be con- 
structed at a considerable elevation, and the head available between the outlet 
and the point of use may in some cases be utilized to develop small powers. 
On Okanagan river a small low-head development is possible at the falls below 
Dog lake.* Many of the tributaries have steep grades and high heads, but the 
small flow and the increasing demand for water for irrigation will limit power 
development. 


* For illustration of Okanagan falls, see Sixth Annual Report, Commission of Conservation, 
Ottawa, 1915, p. 8. 


re 

+ 
i? 
.: 
a 
“ae 


COLUMBIA RIVER—TOPOGRAPHY 203 


The Similkameen river is the chief tributary of the Okanagan. 
River Its watershed area is about 3,750 square miles, of which 2,950 
: Watersh oe Square miles are in British Columbia. The Similkameen rises 
in the mountainous district east and southeast of Hope. It flows north to 
Princeton : thence, southeast to Keremeos ; thence southward and eastward, 
falling into the Okanagan at Oroville, a few miles south of the boundary. The 
whole district is a mountainous one, the streams flowing, for the most part, in 
narrow V-shaped valleys. 

The western portion of the watershed is fairly well timbered. The southern 
slopes of the hills are open and grassy, with scattered timber ; the northern 
slopes are more thickly wooded. In the vicinity of Keremeos, sage-bush 
grows on the benches, while bunch-grass is found throughout the district. 
The climate of the watershed varies considerably, but is generally of the dry- 
belt type, and the land requires irrigation. The agricultural land is confined 
to the bottom of the valleys. The chief area is between the international 
boundary and a point two miles west of Keremeos ; here the valley has an 
average width of one and one-half miles. The bottom land adjacent to the 
river requires little or no irrigation, but the bench lands on either side afford 
opportunity for extensive irrigation projects. South of Susap creek the 
benches on either side of the river narrow down and are more or less broken. 

From a point two miles above Keremeos to about three miles below 
Princeton—approximately 38 miles—the Similkameen valley is narrow, varying 
in width from 300 feet to three-quarters of a mile, its average width being 
about one-quarter mile. The river is tortuous and generally margined by 
narrow, arable benches 75 to 100 feet above the river, above which the moun- 
tains rise steeply to an elevation of 4,000 to 6,000 feet above sea-level. Three 
miles below Princeton the valley opens out in a plateau-like basin, which also 
extends northward from Princeton for six or eight miles. Five or six miles 
south of Princeton the valley again narrows. From the boundary to Keremeos 
the grade of the Similkameen is small and the flow sluggish. In the cafion-like 
valley between Keremeos and Princeton the grade averages about 19 feet per 
mile. From Princeton, where the elevation of the river is 2,090 feet, to Whip- 
saw creek, the average grade is about 30 feet to the mile. Above Whipsaw 
creek, to the confluence of the Pasayten, the fall is about 75 feet per mile. 
About one and one-half miles below the mouth of the Pasayten are falls and 
rapids in a cafion, with total reported fall of nearly 80 feet in a distance of 200 
feet. | 

There is relatively little storage possible in the Similkameen watershed, 
and the flow of the river fluctuates considerably. Measurements by the Daly 
Reduction Co., above the confluence of Twenty-mile creek, show a discharge 
in the winter as low as 270 second-feet. 

The principal use made of the tributary streams in the Similkameen 
watershed is for irrigation. The large extent of irrigable land in the vicinity 
of Keremeos, and the favourable climatic conditions, have so encouraged the 
cultivation of land that the normal minimum flow of Keremeos creek is nearly 
all utilized. Water is also brought eight miles from the Ashnola river. 
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The Daly Reduction Co’s plant, near Hedley, is the chief power develop- 
ment on the Similkameen. By means of a dam and flume three miles long a 
head of 67 feet has been developed for a plant of 2,000 horse-power. A note- 
worthy point about this development is that, to secure a head of 67 feet, three 
miles of flume were necessary. (See Plate 5.) It supersedes a plant on 
Twenty-mile creek, which developed 800 horse-power under a head of 420 feet, 
but, owing to the uncertain flow, a steam auxiliary was necessary. 

The chief tributaries of the Similkameen are the Ashnola and Tulameen 
rivers. Itis proposed to develop power on the former. South of the boundary, 
at Similkameen falls, there is a hydro-electric plant which has recently been 
acquired by the Okanagan Valley Electric and Power Co., in connection with 
plans for an electric railway between Oroville and Penticton. It is stated, 
_ the company proposes to develop these falls to their fullest extent. . 


The Kettle river drains an area consisting chiefly of minor 

Kettle River mountain ranges lying between the Okanagan and Lower Arrow 

-lakes.. The total drainage area is about 4,260 square miles, 

of which about 3,160 square miles, or 74 per cent, lies in British Columbia. 

The total length of-the river is about 170 miles. In the vicinity of the inter- 

national boundary it crosses the boundary line three times, then flows south, 
falling into the Columbia near Marcus, Wash. 

Much of the country in the upper part of its watershed is very rough and 
broken, with deep gorges and rocky bluffs. The rivers flow in valleys of varying 
widths ; generally speaking the bottom lands are from about one-half mile to 
two and one-half miles wide. In addition to the bottom lands, there is a con- 
siderable area of good bench lands suitable for agriculture. The character of 
the forest cover in the Kettle River basin varies. Near the international 
boundary the quantity of timber is comparatively small, the growth open, and, 
in many places, the hills are almost bare. The northern portion of the water- 
shed is heavily timbered and lumbering is an important industry—the total 
drive in 1913 on the Kettle and its tributaries having exceeded 20, 000, 000 feet. 
Forest fires have done considerable damage to many areas. 

Owing to the very irregular formation of the country, precipitation varies 
between wide limits. Sufficient data are not available to give an adequate 
estimate of the precipitation, but, approximately, the annual fall in the valleys 
to the south is 15 to 18 inches, in the higher valleys from 18 to 22 inches, and 
on the hills and plateaux from 22 to 30 inches or even more. At the higher 
elevations a larger proportion falls as snow and, at some points, nearly 20 feet 
of snowfall is reported. All the snow, however, on these minor ranges melts 
during the summer, and by late autumn the waters of the creeks are low. In 
the larger valleys, especially to the south, in what is known as the ‘Boundary 
district,’ irrigation is necessary and is extensively employed. In other parts 
the precipitation in normal years is sufficient for agricultural purposes. Grand 
Forks is the centre of a splendid fruit growing industry and, in the vicinity of 
Cascade, there is a considerable area of agricultural land. (See Plate 13.) 
Although merchantable timber is not met with in large quantities in the south, 
there is frequently a dense growth of smaller trees on the potentially better 
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agricultural land. The cost of clearing such land, and the need of investment for 
rrigation, retard its development. 

From an irrigation point of view the locality has a good water supply ; 
but the construction of expensive irrigation works is justifiable only where 
considerable areas can be brought under cultivation.* An interesting develop- 
ment in this connection is the installation along the main river of small pumping 
plants for irrigation. Some of these plants are driven by gasolene engines, and 
others by electric power, which is available at about three cents per kilowatt 
hour. Many parts of British Columbia offer a wide field for the application of 
power for pumping for irrigation. c 

Mining is of great importance in the Kettle River district, and the streams 
are extensively used in connection with this industry. Kettle river is developed 
to some extent for power. Plants are installed at Cascade, Grand Forks and 
Boundary Falls. Its upper waters and its tributaries no doubt afford numerous 
possibilities for small developments to meet local requirements. There are no 
large lakes, and no known extensive storage possibilities. The flow varies 
between wide limits and the low-water flow is small. 


Pend-d’Oreille The Pend-d’Oreille river—or, as known in the United States, 
River Watershed Clark fork—is the second largest tributary of the Columbia. 

It drains a watershed of approximately 25,820 square miles 
—24,630 square miles in the United States and 1,190 square miles in British 
Columbia. 

The watershed of the Pend-d’Oreille is a region of great mountain ranges and 
extensive valleys, largely forested, and, south of the boundary. lumbering is an 
important industry. (See Plate 16, showing forested valley.) The climate 
varies widely, ranging from the arid and semi-arid areas in the Bitterroot 
and Flathead valleys to the regions of copious precipitation, greatest on the 
higher western slopes of the more massive mountain ranges. Altitudes within 
the basin range from about 1,350 feet at the mouth to over 8,000 feet on 
the continental divide. Scarcely a dozen of its 150 tributaries are entitled 
to be called rivers. In British Columbia the only important tributary is the 
Salmon, which drains an area of 480 square miles. 

The total length of the Pend-d’Oreille is about 420 miles, but only the last 
16 miles of its course are in British Columbia. Profile surveys of the river 
have been made in Washington, Idaho, and Montana.t The fall in British 
Columbia between the boundary and its mouth—-sixteen miles of narrow cafion- 
like valley—is 400 feet. (For view of Pend-d’Oreille river, in vicinity of 
Salmon river, see Frontispiece.) 

The flow of the Pend-d’Oreille and of some of its tributaries has been the 
subject of special study by the Water Resources Branch of the U.S. Geological 
Survey. Recently the Water Resources Branch and the British Columbia 
Hydrometric Survey have co-operated in establishing a station near its mouth. 


* A proposal has been under consideration to utilize water from the Kettle river by a 
gravity scheme which would involve making the diversion at a point situated in the United 
States about 10 miles upstream from Carson Bridge. 

t See Water Supply Paper No. 346, U.S. Geological Survey, Washington, D.C. 
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The Pend-d’Oreille has a more uniform flow than either the Columbia above the 
confluence of the Kootenay, or the Kootenay itself. This is doubtless due 
in part to the regulating control exercised by the three large lakes and the 
numerous smaller ones on its watershed. Flathead lake, in Montana, is about 
20 miles long and 15 miles in maximum width, with an area of 175 square miles. 
It is 2,916 feet above sea level. Pend-d’Oreille lake, in Idaho, is on the main 
stream ; its area is 125 square miles and its elevation is 2,051 feet. Priest 
lake, on Priest river, is 19 miles long, with an area of 35 square miles,* and its 
elevation is 2,439 feet. 

In British Columbia the Pend-d’Oreille, ikke its total fall of 400 feet in less 
than 16 miles, affords exceptional opportunity for extensive power develop- 
ment. As there are, however, no distinctive falls greater than about 10 feet 
in height, the available fall would need to be concentrated by means of dams. 
There are four or five chief suitable sites. Under natural conditions the river, 
in places, has a range between high and low water of over 20 feet. Special 
provisions would be necessary for handling the flood water, which, in the high- 
water year of 1913, attained a maximum discharge flow of 129,000 second-feet, 
or about 16 times the ordinary minimum flow. With ordinary low-water flow 
there is, in the portion of the river in British Columbia, theoretically available, 
at 80 per cent efficiency, about 300,000 horse-power. 

In the state of Washington, between two and three miles south of the 
boundary, the Pend-d’Oreille falls 60 feet in a distance of a mile ; at Metaline 
falls, 11 miles south, there is a fall of 20 feet in a short distance and the total 
descent between the crest of Metaline falls and the boundary is 225 feet. 


K The Kootenay river is the third largest tributary to the Colum- 
ootenay River f : = he ‘ d 
Watershed bia and, in British Columbia, the most important. Its total 
drainage is somewhat smaller than that of the Pend-d’Oreille, 
being 19,450 square miles, of which 14,550 square miles are in British Columbia, 
and 4,900 square miles in the United States. Like the Pend-d’Oreille, it drains 
a watershed of very diversified character, varying from the arid, or semi-arid, 
district near the Tobacco plains, at the southern end of the Intermontane 
valley, to the region of heavy precipitation, with correspondingly dense forest 
cover, found on the western flanks of the Selkirk mountains, and including, 
at higher elevations, extensive snowfields and glaciers. 

For descriptive purposes it is convenient to divide the watershed of the 
Kootenay river in British Columbia into three portions ; first, that north of 
the international boundary and between the Rocky mountains and the Selkirks; 
second, the area tributary to Kootenay lake ; third, the portion occupying the 
transverse valley between Kootenay lake and the Columbia. 

The first portion is in the district known as East Kootenay, and occupies 
the southern portion, in Canada, of the great Intermontane valley. A little 
north of Cranbrook the valley attains its greatest width. It is here about 
20 miles, and the greater portion of it has an elevation of about 300 feet above 
the river. The low bottom land rarely exceeds a mile in width. The main 
valley is bounded on the east, at a distance of from two to four miles, by the 


* General Land Office Map of Idaho, 1913, Scale, 12 miles to 1 inch. 
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Rocky mountains, which rise abruptly, and, on the west, by the Selkirks, which 
ascend more gradually. On both sides the mountain systems are deeply 
penetrated by lateral valleys drained by important tributaries of the Kootenay. 
These tributaries occupy deep, narrow valleys and follow a winding course 
among the ranges of the Rockies and Selkirks. The Kootenay river itself, 
above Canalflat, occupies one of these valleys. With the exception of the 
areas that have been cleared for ranches, and two or three areas of prairie— 
for example, the St. Mary prairie on St. Mary river—the whole of the Kootenay. 
valley is here covered with an open park-like growth of large trees. The moun- 
tain slopes, except where too precipitous, and the watersheds of the tributaries 
are, as a rule, more thickly timbered. 

Irrigation, except in years of exceptionally heavy precipitation, is neces- 
sary and is extensively practised. There is a large area of agricultural land in 
the district and stock-raising and mining are important industries. 

There are no power sites on the main stream below Canalflat, but 
the district is otherwise well supplhed with potential water-powers, some of 
which have been developed in connection with mining operations. The two 
largest undeveloped sites are those on Elk river and Bull river, particulars of 
which are given in the tables. (For typical views on these and other streams 
see Plate 14.) 

The second great valley drained by the Kootenay river contains Kootenay 
lake and its tributaries. Kootenay lake is 66 miles long, about two miles 
wide in the northern part and three miles wide in the southern ; it has an area 
of 170 square miles and is one of the larger lakes of the province. The West 
arm is 18 miles long and from a half-mile to a mile wide. The northern portion 
of the lake and most of the southern is closely bordered by mountains, rising 
more or less steeply from the lake shore to 6,000 feet above the lake. There 
is comparatively little low-lying bench land. Many of the mountains are some- 
what rugged in outline, showing much bare rock, and abrupt rocky bluffs and 
cliffs frequently margin the lake. There are many sandy or gravelly beaches 
of limited extent at the mouth of tributary streams. At the north end of the 
lake an area of flat land, two miles wide, extends northward about five miles, 
to the bifurcation of the main valley. Lardeau river drains the western branch 
and Duncan river drains the eastern. 

Kootenay lake has a great variation in level between high and low water. 
The average difference of level is about 19 feet, but in 1894 it rose some 32 feet. 

The Kootenay river enters the lake at its southern extremity. In this 
vicinity there are extensive areas of flat land, extending on both sides of the 
international boundary, which are subject to overflow. In order to make 
these areas available for agriculture, proposals have been made to straighten 
and dyke the river at this point, and also to reduce the fluctuations of the lake 
level by enlarging the outlet. 

There are numerous mountain streams, tributary to the lake and to the 
Duncan and Lardeau rivers. Some of them are utilized to a limited extent 
for irrigation and on most of them there are power possibilities. There is a 
marked increase in precipitation towards the northern end of the valley. 
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The third portion of the Kootenay watershed, and, from a power point of 
view, the most important, is the transverse valley between Kootenay lake and 
the Columbia river. This valley is much narrower than the north and south 
valleys which it connects. Throughout its length it maintains a uniform 
trough-like character and is bordered by steep, wooded or rocky, mountain 
slopes. The rocky bed of the valley is little below the present level of erosion ; 
this is particularly apparent on the lower portion of the river, about Bonnington 
falls, and near the outlet of the lake, where the banks are frequently of solid 
rock. The upper portion of this valley is occupied by the West arm of Kootenay 
lake, near the western extremity of which is the important city of Nelson. 
From the first rapids below Nelson to its mouth the river is a succession of 
rapids and falls. (For view showing falls and stretch of lower rapids on Koote- 
nay river, see Plate 15.) The flat land, also the bench land along the Koote- 
nay river below Nelson, has been extensively developed for fruit-growing, 
for which it is exceptionally well adapted. The Doukhobors have large holdings 
in this locality, also in the vicinity of Grand Forks, B.C. 

The Slocan river is the only large tributary to the Kootenay below Koo- 
tenay lake. It rises in Slocan lake and is 30 miles long. It is a rapid stream, 
and, with the exception of one stretch of eight miles, and another of four miles 
immediately below the lake, can be ascended in a canoe only by poling. Slocan 
lake is 25 miles long and has an area of 24 square miles. In this district the 
general elevation of the mountain summits is 6,000 to 7,000 feet, but there 
are numerous rugged peaks, notably between Slocan and Kootenay lakes, 
which exceed 9,000 feet. The slopes of the mountains are, in general, densely 
wooded, but considerable damage has been done by forest fires. Above 5,000 
feet the forest becomes more open and of smaller growth, although trees are 
still found up to about 7,500 feet, which elevation may be considered the timber 
line in this district.* 

The portion of the Kootenay river between the lake and the Columbia 
valley is one of the chief water-power streams of the province. In this distance 
of 20 miles the river descends about 330 feet. The chief descents occur at 
Upper Bonnington and Lower Bonnington falls, which have been partially 
developed. (See Plate 15.) These developments, however, divert but a 
portion of the flow by wing-dams, and no attempt is made to utilize the 
storage possibilities of Kootenay lake. The chief value of any control over 
the lake level would be in equalizing daily or short period fluctuations in de- 
mand for power and, for this purpose, a comparatively small difference of 
level would suffice. The present developments on the Kootenay river are 
described on pages 163 and 170, and also in the tabulation of power sites. 


* See ‘‘Report ona portion of the West Kootenay District,’’ by G. M. Dawson, in Report of 
the Geological Survey of Canada, 1888-1889 (Vol. IV) pp. 20, 21B. 


Plate 20 


* 


e 


CHILCOTIN RIVER 


A— View looking up valley from point twelve miles from Chilcotin post office. 
B.—Confluence of Chilcotin river and its chief tributary, the Chilko. 
C.—Cajfion near mouth of Chilko river. A possible power site. 
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Description of Power Site Tables 

Until recently comparatively little information respecting the water-power 
possibilities in British Columbia was available. As late as 1911, the official 
Year Book of British Columbia stated that : “‘Speaking generally, there is no 
subject of economic interest, in connection with the exploitation of the pro- 
vincial resources, concerning which there is less known than the extent to 
which water-powers may be rendered available.”’ 

Owing to the topography of British Columbia and the relatively small 
extent of territory covered by detailed topographic and hydrometric surveys, 
it is practically impossible to make anything like a close estimate of many of 
its water-power possibilities. Both the confines of the watersheds of many of 
the smaller streams and their run-off are unknown. In such cases, any figure 
purporting to give the available amount of power is, at best, only an estimate 
indicating possibilities. 

The ‘‘power tables’’ contain summarized statistical data regarding the 
water-powers. It is not practicable to indicate all details of information upon 
which the tabular estimates are based, but all available data have been used. 
Effort has been made to keep on the conservative side, and totals for the 
province, based on the tabulated estimates, can only fairly be compared with 
estimates for other large territories by taking into account the conservative 
character of the deductions. 

The power sites are arranged in five groups : : 

I. The Columbia River and Tributaries, north of the international boun- 
dary : This comprises the portion of the province lying between its eastern 
boundary and the watershed of the Fraser. For convenience, the Skagit 
river and its tributaries are also here included.* 


II. The Fraser River and Tributaries: This includes practically the 
entire area of the great Interior plateau.* 

III. Vancouver Island. 

IV. The Mainland Pacific Coast and Adjacent Islands (except Van- 
couver island): This includes all the rivers north of the Fraser which drain 
into the Pacific. Thev are dealt with from south to north. 

V. The Mackenzie River Tributaries. 

The power sites are listed in order of ascending the streams, and each main 
stream is disposed of before its tributaries are dealt with. 

The power sites in the Railway Belt are under the jurisdiction of the Dept. 
of the Interior, but are now administered by British Columbia Dept. of Lands. 

Names of certain rivers and creeks vary on different maps. Where deci- 
sions of the Geographic Board were not available, the form given on the latest 
published map was adopted. 

The tables indicate situation, approximate watershed area, possible head, 
and estimated magnitude of the respective powers. The column of ‘Remarks’f 

*In the Tables of Power Sites in Chapters X and XI, sites on streams in the Railway 
Belt have been indicated by a “}’’ attached to the number. 

} In the tables it will be noticed that certain descriptive memoranda have been supplied, 
even where no estimates of power have been given. Although available data did not, in all cases, 
warrant making estimates, such data, by indicating certain characteristics of these streams or 


_ sites, may prove useful. Consequently, such fragmentary data have been recorded, even though 
their inclusion gives the tables the appearance of incompleteness. 
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supplies supplementary information respecting head, rapids, character of 
banks, ownership, etc., etc. 

In the first column is given the name of the stream and the 
Situation - situation of the power site. An index number, corresponding 

to numbers upon the accompanying map, precedes each power 
or group of powers. 

In the second column, headed ‘Watershed,’ is given the 
Watershed approximate drainage area in square miles. Unless otherwise 

indicated, the figure represents the drainage area above the 
proposed intake of the power site. In other cases, a small ‘x’ indicates that 
the area given is the total watershed area above mouth of stream. A small 
‘y’ indicates that the area given is the watershed area above the outlet of the 
lake. The accuracy of these watershed areas varies greatly, but they have 
been obtained from the best available maps, supplemented by information 
from other sources. 

The maps published by the Geographic Branch of the Dept. of Lands, 
Victoria, B.C., are a great advance upon those published prior to its organiza- 
tion. A comparison with those published but a few years ago discloses many 
changes, due to new discoveries or to more accurate surveys. Other maps are 
in preparation and these will permit of more exact measurements of drainage 
areas. (For list of maps see Chapter VIII.) 

In the southern portion of the interior, and in southern Vancouver island, 
the topography has been well ascertained. A new map of Cariboo and adjacent 
districts, recently published, covers a large portion of the Interior plateau and 
the Fraser River watershed. In the mountainous districts of the interior, the 
densely timbered portions of northern Vancouver island and of the Pacific 
coast, and in the largely unexplored territory of the north, the figures given 
for areas, except in a few cases where special surveys have been made, must 
especially be considered as approximations. In general, the percentage of 
error is less in the larger than in the smaller areas. n 7 

The column ‘Approximate head in feet’ may give the natural 
Head head, the possible head, or the developed head. The state- 

ments made under the column of ‘Remarks’ must be con- 
sidered in connection with the figure relating to ‘Head.’ Heights of banks 
and distance between them were usually estimated. Distances along the 
streams were generally estimated by pacing or by time. The amount of head 
available is, in many instances, optional, but, for the purposes of estimating, 
it was necessary to select a specific head, and such selections are tabulated. 

Wherever possible, the heads were measured by instrumental levelling, or by 
hand levelling, or with a tape line. In most instances, however, especially on 
rivers with steep gradient, or on those coursing through deep cafions where it is 
impracticable to proceed along the river bed, the aneroid barometer* was used. 


* Where the aneroid barometer was used by field parties in securing reconnaissance data, a 
5-inch instrument, reading on the vernier to single feet, was employed. Along the coast, it was 
customary to leave one aneroid at sea level on the survey boat, having it read every hour during 
the absence of field parties. These readings were then plotted to show the variation at sea level 
and, on the same sheets, for comparison, the river elevations were also plotted,—the times being 
carefully noted. Wherever possible, two readings were taken at the same place, either by two 
aneroids, or else by a second reading on the return trip. Consult also How to Use the Anerowd 
Barometer, by Edward Whymper, London, 1891. 
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In many instances data were supplied in answer to enquiry sent by mail. 
In such cases also allowance must be made for the ‘personal factor.’ Though 
all available data have been carefully sifted, the heads given must be regarded 
as approximations and, frequently, as optional. 


betes In the column headed ‘Estimated horse-power’ the quantities 
Horse-power given represent, generally speaking, the horse-power that could 

be developed at the respective sites, under the given head, and 
when utilizing the mean flow estimated to be available during average low- 
water months. 


Numerically considered, and if developed, a large proportion of the British 
Columbia water-power sites, especially those on the smaller streams east of the 
Coast range or at high elevations, would, on account of low water or ice con- 
ditions, be practically inoperative for one, two, three or more months of the 
year. It is not possible, here, to take into account curtailment of operation such 
as might occur due to winter conditions. Aseach power site comes into a posi- 
tion of real economic importance, means of coping with such difficulties as ice 
will, no doubt, be devised. The Revelstoke plant, on the Illecillewaet river, for 
example, has been in successful operation for several years. Though, at 
times difficult ice conditions have been met, these have been overcome, 
and each winter the experience gained results in lessened damage and 
interruption. 


With respect to the smaller individual powers, there is not sufficient 
information to permit discrimination but, in dealing with the situation as a 
whole, it has been concluded that, from the standpoint of service, the power 
possibilities of the smaller streams may be regarded, in a preliminary survey 
at least, as on a seven to nine, rather than on a twelve, months’ basis. For 
example, in the case of the city of Nanaimo’s plant, on the Millstone river, for 
six months of the year the water-power is supplemented by. steam. The 
utilization of steam, gas, oil and other auxiliary power is a subject which is 
deservedly receiving more and more attention. 


For the smaller streams, therefore, the column giving the estimated horse- 
power must be regarded as indicating, usually, the power for periods less than a 
-year. Of course, where storage is available, each power affected thereby 
would have to be specially considered on its own merits. In many instances, 
especially in the cases of the smaller streams, the estimated power could not 
be obtained during part of the year without the utilization of some storage. 
On the other hand, at certain seasons, much more power than is indicated 
might be developed. 


If, in addition to such general storage facilities as each individual case 
demands, additional means exist for locally storing the flow for perhaps half 
a day, practically double the listed horse-power would be available for the 

“remainder of each day. In some of the estimates in the tables, weight has been 
given to known storage possibilities. Such allowances, however, do not neces- 
sarily represent the increased power that might be obtained by a complete 
development of possible reservoir sites. 


« 
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Estimated quantities are on the basis of 24-hour power, 80 per cent effi- 
ciency. If comparison is made with other estimates of horse-power giving 
theoretical quantities, then our estimates should be increased 25 per cent. 

Hydro-electric developments in British Columbia, such as those at lake 
Buntzen, Jordan river and Stave falls, would not have attained their present 
commercial serviceability without the employment of storage facilities. With- 
out the knowledge of such storage, which was only obtained after extensive 
surveys and research, any estimates on the same basis as our tables would 
have been lower than the power actually produced under development. This 
fact is mentioned to show that, if the powers are to be dealt with individually 
and for special purposes, then physical data of a more precise and special nature 
than those resulting from reconnaissance investigations are demanded. Such 
factors as glaciers, snowfields, precipitation of exceptional character and 
amount, and storage possibilities emphasize the necessity for submitting to 
very careful engineering investigation any contemplated power development 
in British Columbia. 
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Columbia River and Tributaries—District No. I 


4 


NAME OF STREAM 


e 
shed in) head mated REMARKS 


AND 
SITUATION OF PoWER SITE 


miles* | feet* | Power* 


Columbia river—‘ Big Bend’{ : 
41 Revelstoke cafion........... 


10,400 25-30 | 12,000 |Cafion and gorge 5m. long. Dam-site at lower end. 
Head optional. Possible back flooding. 


9,520 40 | 15,000 |Total drop 40 ft. in about 2}m. River narrow between 
steep mountains. Banks alternate steep bluffs and 
rock slides. 


8 Rapids below Canoe river.....| 8,370 20 6,000 |Fall of 29 ft.in 3m. Part of this might possibly be de- 
veloped by a dam in gorge 8m. below mouth of Canoe 
river. 

BePTIOHS TAPIGSS.. 5 0b s.2 es ce. 6,020 | 150]!) 30,000 |Descent, 256 ft. in 16m. River is generally less than 300 

(Below outlet of Kinbasket ft. wide ; many patches of sliding bank and bluffs; 
lake) rapids usually over heavy boulders and rocks. Reef 
rock in bed above Cummings creek, near Yellow creek, 
in Red cafion, and probably at other places. Some pos- 
sible power sites reported ; heads would depend,on 
height of dam. 
Ho) SOULPTISG FADIGS -< cs ssu we les 5,425 100 | 17,000 |1st drop, 21 ft., in 750 ft. ; 2nd., 14 ft. in 1,200 ft. ; 3rd., 


25 ft. in 5,000 ft. Total fall, 95 ft. in 3.3m. Rocky 


(Below mouth of Bush river) 
bluffs and gravel benches with reef rock at places_in 


stream. 
Oy SIS TECHEN SPAPICS ators «oss -s. sree a 4,170 20 2,500 |9.5 ft. fall in 1,000 ft.; total fall, 24 ft. in 9,250 ft. ; 
(near Beavermouth) heavy boulders in bed ; reef rock shows in upper part 
of bed and in bank. 
Tiaes DONRIG CATON; ores ose 662 > 4,000 20 2,500 |15 ft. fallin 8,000 ft. At cafion, banks largely bluff and 
(near Donald) abet wholly reef rock ; width at upper end about 
75 ft. 


OKANAGAN RIVER AND TRIBUTARIES 


| 


| 
Okanagan river :1 | / 
OMRORANAGAT THUS. ccs eats oes «evs 12,545 16 750 |Direct fall 8 ft. and 8 ft. head in 150 ft. rapids. Limited 
storage, probably up to high-water mark only in Dog 
| lake, and possibly some storage on Okanagan lake. 
Similkameen river : | 
9 Rapids 3m. above Keremeos...) 2,960 | 25 ft. 1,000 |Series of small rapids, 25 ft. per m. ; difficult to develop. 
per m. 
Rapids 10m. west of Hedley...) .... ao 2,000 |Proposed development by Ashawata Power Co., 70ft. dam. 
10 ; Development by Daly Reduc- 
PHOT Ole tek Nelda sie. oe aclais | 2,040 67 1,800 |Head of 67 ft. developed by dam and 8m. wooden flume. 
Supplies power for mines and lights town of Hedley. 
Py Hedley Creek plant used as auxiliary. (See below.) 
Princeton to Whipsaw creek... .... An eee eee Grade 30 ft. perm. Valley wide in places ; high benches 
to west. 
Whipsaw creek to Pasayten 
PI ViGh eM bee ives sie aie aw Se a hake ..... (Grade 75 ft. per m. in narrow, rocky valley ; box cafion 
in places. 
11 Rapids and falls 14m. below 
Pasayten river mouth...... 480% 80 1,750 /80 ft. fall in 200 ft. Heavy rapids above and below falls 
3Above junction with Pasayten : 
TIV.Er:)...... Pe aA es SS is hc te GOT creel ls." vac sin Grade of 75 ft. per m.; reported no good power sites. 
Rises 900 ft.in 12m. (G.N.Ry. survey.) 


*See Description of Power Tables. 

¢The particulars of the various rapids around the ‘Big Bend’ were taken from a report by W. F. Richardson to the 
Dept. of Public Works, Canada, re Columbia River surveys, 1912. The survey had reference to improvement 
of navigation and the report does not specify the best locations for dams. Consult, also, ‘‘ Notes on the 
Geography and Geology of the Big Bend of the Columbia’’ by A. P. Coleman, in Proceedings and Transactions 
of the Royal Society of Canada, Vol. VII (1839), Sect. IV, Pt. VIII, pp. 97-108—especially 99-102. 

{Power sites on'streams within the confines of Railway Belt. 

§Below Kinbasket lake, the water surface profile is as follows : 

From 0 tol miles, descends 37.8 feet. From 9 to 10 miles, descends ae feet. 


rae tors 26. LO to Ti : 

pep aay GO si te 31. sf Litto le: 2 ‘e 2002) oc 
“se 4 to 5 se «é We 5 “es “es 12 to 13 se 46 9.2 “4 
Mir to.6 S Ke S70 ee ae Lotto! = i o.0% 
a6 6 to 7 “6 46 13.2 66 4c 14 to 15 “ec “6 8.1 sé 
Mt) Ca 8tO.8 4 te 1225.8 ot bor ostonliG) a. « 1652 % 
6e 8 to 9 46 46 25 9 66 


||Assumed for purposes of estimate, see under column Remarks. Ke 

1With reference to the possible water-powers in the Okanagan River watershed it must be remembered that irrigation 
interests are of primary importance. The use of a creek for irrigation does not necessarily prevent its development 
for power, but may modify the conditions under which it is useable. 

%In Washington about 260 sq. m., in British Columbia about 220 sq.m. Watershed area above Placer creek. 

*This portion of Similkameen also called Roche river. 

x Drainage area above mouth. 
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Water- 
STREAM AND SITE shed in| - 
sq.miles 
Suchumption (Nehumpshon) * 
creek : 
12 Rapids and falls at foothills. . 43 
Susap creek : 
13. Rapids and falls at foothills... 20 
Keremeos creek : 
14 Falls above White Lake road. 
Ashnola creek : 
{MMOWEIMICRHONG ie aier mysteries 420 
15 (1m. from mouth) 
Lipper Canon Gye eroe laa e 380 
| (6m. from mouth) 
Winters (Sixteen-mile) creek : 
16 Rapids above foothills........ 10 
Hedley (Twenty-mile) creek : 
ie Dam s4m trom Mmouthin . so, 110 
‘Stirling creek : 
LS eRapids below forks. «sf onwke.s 30 
Smith creek : 
19 Rapids below swamp........ Small 
Weulfcreeks Sirceen. casts camels 
Coldwater creek (trib. Wulf) : 
20 Power site just above mouth.. 45 
(Dam site, 3m. from mouth) 
Hayes (Five-mile) creek : 
21 Cafion near mouth......... 300 
Red creek (trib. Hayes) : 
22 Falls and rapids near mouth.. 75 
One-mile creek................ 140x 
Summers creek (trib. One-mile) : 
23 Rapids above mouth........ 56 
Tulameen river : 
DAT D ead orseitall Sis ole sis cece 175 
(9m. above Tulameen) 
PAA MON EW oayetes autre y|( (EMN emi ais ee ee 30 
(18m. above Tulameen) 
Granite creek (trib. Tulameen) : 
2G ri Rania tien a adc naiy aero c aera 70x 
Otter creek (trib. Tulameen) : 
27 South fork of West fork near 
EO OUEI aoe ee Re eter as Small 
Whipsaw creek : 
28 Rapids above mouth......... 90 
Lamont (Nine-mile) creek : 
(trib. Whipsaw) 
29 Rapids near mouth.......... 16 
Coppericreek . case. ee cine 40x 
Paesayten Tiver.. 265 bocca a olor: 310x 
Incaneep creek : 
SOMPR ADIGE ewe dil 5 See A oe 110 


Head 
in feet 


900 


412 


600 


450 


450 


60 


230 


420 


250 


300 


per m. 


Horse- 
power 


* 


40 


225 


245 


40 


250 


400 


500 


50 


500 
320 


1,500 


75 


300 


REMARKS 


30 ft. direct fall, 820 ft. in 6,200 ft. rapids. Head optional. 
Proposed development by Southern Okanagan Power 
Co. River below power site used by Indians for 
irrigation. 


20 ft. direct fall ; 880 ft.in 6,400 ft. rapids below forks. 


900 ft. fallin 4.3m. above road bridge. 
water is required for irrigation. 


Below bridge the 


125 ft. fallin lm. rapids ; steep, rocky cafion. 


260 ft. fallin 14m. Rugged cafion, steep cut banks, in- 
stallation probably difficult. Above forks, main branch 
and South fork flow in narrow, rocky valleys with fall 
of about 75 ft. per mile. 


900 ft. fall in 2m. above foothills ; narrow, rocky valley, 
steep side hills. Below foothills water is used for 
irrigation. 


424 ft. head in 3m. ; developed by Daly Reduction Co. ; 
800 h.p. installed for mining and milli ing. Power in- 
termittent, creek sometimes dry in winter; steam 
auxiliary. Supplements Similkameen River plant. 
(See above.) Storage possible in Stray Horse lake. 


Grade below forks about 200 ft. per m. ; above, 300-400 
ft. per m.; narrow rocky valley. Head optional. 


450 ft. in lst m. below swamp, then uniform grade of 
about 200 ft. per m. to mouth. Head optional. 


Reported no power sites ; fall of 800 ft. in 12m. 


Dam 100 ft. high would back up water 2m. giving good 
storage. Below damesite, 350 ft. fall in 3m. 


Falls 100 ft. per m. for 3m. below Red creek. Storage in 
lakes on Osprey creek. 


1,490 ft. fallin 2im. Proposed development by Similka- 
meen Power Co. Some storage possible above cafion. 


Reported no good power possibilities ; grade 70 ft. per m. 
for first two miles. 


200 ft. head in 1,000 ft. ; a small power possibility. 


60 ft. fall in 4m. 
130 ft. direct fall ; possible total, 230 ft. 


Narrow rocky valley. No special sites, but small powers 
might be developed. 


A small development proposed on this stream. 


420 ft. fall in lm. above mouth; 100 ft. per m. above. 
Hydraulic sluicing plant installed. 


250 ft. fallin Im. 
Grade of 100 ft. per m. but no good power sites. 


Grade of 75 ft. per m. for 10m. but no special power sites. 


Creek has low grade for 2m. above mouth, then rises 300 
ft. per m. for several miles. Head optional. 


* See Description of Power Tables. 
x Drainage area above mouth. 
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STREAM AND SITE 


Reed Creek. 6 ok heels ce ces cess 


Meyers creek.................. 


McIntyre creek : 
31 Proposed development....... 


Shuttleworth (Keogan) creek... 


McLean creek : 
See fall mn box cafion........... 
(4m. from mouth) 


Ellis creek : 
33 North Fork diversion........ 
Ellis Creek diversion......... 


Penticton creek : 
34 Diversion 9m. from mouth.... 
(Power house, 2m. from 
mouth) 


Shingle (Beaver) creek.:....... 


Four-mile creek............... 
(trib. Okanagan lake) 


Naramata creek............... 
PUL GLGOK 0 Kise viet alas sie. 
Lequille (Wildhorse or Chute) 


creek : 
Bow Rapids and falls. ...2.:....- 


Trout creek : 
36 Cafion creek tributary....... 


Peachland (Deep) creek........ 
Trepanege river : 


37 Peachland Municipal plant. . 
(1m. from mouth) 


IPOWEC CLOCK, .65)o00d sic csiclsres fia gas 


Mission creek : 
38 Proposed development....... 
(By Belgo-Canadian Fruit 


Lands Co.) 
Lumby (Bear) creek : 
39) Hallifm- from mouth..;..... 


Head | Horse- 


Water- 
shed in|: 
sq.miles| in feet 
* * 
Small 
74x 
33 300 
perm 
27 
65 400 
38 | 1,600 
ata fe Hel, OOO. 
80 | 2,100 
Small 
Small 
Small 
2,600 
80x 
70 184 
175 | 450 
115 960 


| 
| 


(1,000 ft. fallin Im. and 600 ft.in lm. Used for irrigation. 


REMARKS 


Water all recorded for irrigation interests and by Stem- 
winder Mining Co. 


Water all recorded for irrigation. 


Southern Okanagan Power Co.’s power site; between 
Sheep creek and S. fork ; fall of 300 ft. perm. Head 
optional. Near mouth, water is all recorded for irri- 
gation. . 


Water required forirrigation. Has small storage at head- 
waters ; 1,200 ft. fallin 4m. 


15 ft. fall ; 350 ft. per m. in box cafion ; water below falls 
required for irrigation. 


Proposed development ; 1,600 ft. fallin 5 miles. 

1,300 ft. head in 5m. Diversion at rapids just above E. 
boundary of lot 3,639. Water below power site used 
for irrigation. 


(2,100 ft. fallin 7m. Town of Penticton commenced de- 


velopment but abandoned it as too expensive. Irriga- 


tion storage reservoir, 18m. up. 

100 ft. fall per m. for 10m. ; 200 ft. perm. for4m. Water 
diverted 11m. up and carried over a divide into Marron 
lake for irrigation. 


Used for irrigation. 


1,140 ft. fall in 2m., but water all used for irrigation. 


1,000 ft. fallin Im.; 400 ft. in Im.; 300 ft. per mile for 


4m. Chute lake, elevation 3,900 ft., area 80 acres, 
affords storage. Water rights held for irrigation. 


‘Proposed small development by Summerland municipal- 


ty. 


Small creek used for irrigation. 


Small lighting plant ; 184 ft. head developed by 6 ft. dam. 
All water used at low stage. Proposed to construct 
50 ft. dam to give limited storage. Total possible head 
about 290 ft. 


700 ft. fallin 5m. All water used for irrigation. 


450 ft. head in 2m. rapids; dam 10m. from mouth ; 
power-house 12m. from Kelowna ; initial development 
1,000 h.p. ; ultimate development 2,000 h.p. Power 
for pumping for irrigation, also lighting of Kelowna. 


Direct fall 35 ft. ; 960 ft. head in 5m. Proposed to de- 


velop power here. Water mostly required for irrigation. 


KETTLE RIVER AND TRIBUTARIES 


Kettle river : 
40 West Kootenay Power & Light 
Corsa plantuNons sneer... 
(Formerly Cascade Water 
Power and Light Co.) Plant 
in gorge 12m. below Grand 


Forks. . 
41 Cafion 6m. north of Cafion 
(CRAY SAR IRAE Ile ROT nO Reig 


3,600; 


260 


30 


Natural head of 120 ft. in 4m. ; series of rapids and fallsfin 
gorge ; dam 36 ft. at head, 700 ft. rock cut and 400 ft. 
tunnel to 7 ft. diam. steel pipe; 3 turbines of 1,300 h.p. 
eaca; auxiliary to Bonnington Falls plant. Power used 
at Grand Forks, Phoenix and Greenwood. 


Direct fall 10:5 ft. Possible total head, by dam and 1,500 


ft. flume, 30 ft.§ 


*See Description of Power Tables. 


tIn Canada about 2,870 sq. m., in United States about 730 sq. m. 
§Report of Minister of Lands, British Columbia, 1913, p. D166. 


x Drainage area above mouth. 
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STREAM AND SITE 


Sutherland creek :t 

(trib. Christina lake) 
42 Rapids and falls near mouth... 
Granby (North fork Kettle) river: 
43 Development at Grand Forks. 


(Granby Mining, Smelting & 
Power Co.) 


Boundary creek : 
44 Greenwood City development. 
(Boundary falls 5m. from 
mouth) 


Westkettle river : 
(Cation north of Wilkinson 
45 Creek rac siren tes tee eke 
Fall, 3m. above Lot 1,235 (8). 


Water- 
shed in| Head 
sq.miles} 12 feet 
nee * 
30 | 850 
950 30 
150 130 
165 40 
aes 50 


180 


120 
150 


REMARKS 


Small rapid mountain stream, 850 ft. fall in 24m. 


About 700 h.p. generated for power and light at Granby 
smelter. 


Dam 24 ft. high, 30 ft. long ; 250 h.p. generated for light- 
ing Greenwood. 2 Doble wheels. 


Possible 40-50 ft. dam in deep, narrow, rocky cafion.§ 
Direct fall 25 ft., in deep, rocky cafion, 20 ft. wide at falls.§ 


PEND-D’OREILLE RIVER AND TRIBUTARIES 


Pend-d’ Oreille river :|| 
46 Waneta Power site 
(near mouth) 

Nine-mile falls 
Site at Fifteen-mile creek 
Dam site near mouth Salmon 


eee eeeece eer ee ee eee eee 


eee ee eeoace 


eoccecerecesreeeee 


Salmon river :2 
(trib. to Pend-d’Oreille) 
Cafion Just above mouth..... 

5 

Rapids and cafion for 3m. 
above Mouth =r. heirs ee ee 
51 {Rapid 13m. south of Hall 
Rapid 1m. north of Hall 


eoeeee 


Sheep creek and Wulf creek : 

52 Development by Queen mines 
Sheep creek 
Wulf creek 


ed 


se ee ecer eee oer eee es 


Sheep creek : 
52 Development by Kootenay 
Belle gold mines 
(Rogers Syndicate) 


see ew eeeee 


Upper Sheep creek : 
52 Development by Mother Lode 
Sheep Creek Mining Co 


eee eee 


Fawn creek : 
(trib. to Sheep creek) 
53 Nugget Gold Mines 


Erie creek (North fork Salmon 
river) : f 
Rapids Im. above Erie 


see eee eee 


54 ; Rapids 2}m. above Erie 
Rapids 34m. above Erie 
Notalam Stine vas seein 


Mining development 


see e ee 


eee eee eee 


Beaver creek (near Ymir) : 
Mining development 


*See Description of Power Tables. 


10 | 


10 


“66 


100 


44 
47 


742 


35a 


130 


660 


73,000 


32,000 
34,000 


50,000 


375 


300 


150 


"500 
250 


200 


100 ft. might be developed by 60 ft. dam in rocky cafion ; 
balance of head in $m. of rapids below. Head optional. 


30 ft. rapids in about 1,000 ft.; rocky box-like cafion 40- 
50 ft. deep. 


Proposed diversion on Jot 9,282. This site includes a. _ 
30 ft. rapid in about 4m.; rocky banks 25 ft. high. 
30 ft. rapids in about +m.; rocky banks. 


Creeks combined for power; 260 ft. head from Sheep 
creek by 6,000 ft. flume and 450 ft. head from Wulf 
creek by 5,000 ft. fume. Six Peltons installed. Water 
rights recorded for 400 inches from both creeks. 


130 ft. head in about 4m: f 


4,500 ft. wood pipe up one fork ; 2,100 ft. wood pipe up 
we fork, and 7,000 ft. steel pipe. Pelton wheels, two 
ams. 


1,300 ft. fall in 4,500 ft. rapids, head of rapids 1m. from 
mouth. 


30 ft. head in 4m. above Erie; balance in $m. rapids ; 
rocky banks. 

170 ft. in 14m. rapids ; rock banks 20 ft. high. 

90 ft. in lm. rapids ; rock and gravel banks. 

a, b and c combined give head of 340 ft. in 34m. 

250 h.p. developed at certain seasons for Second Relief 
Mill mine ; flume 2m. long. 4 


200 h.p. developed at certain seasons for Dundee mine. 4 


{Report of Water Rights Branch, British Columbia, 1914, p. H18. 
§Report of Minister of Lands, British Columbia, 1913, p. D412. 
River runs in narrow rocky valley with a total fall of about 400 ft. in the 16m. in B, C., or 25 ft. per mile, most of 


which is reported developable by dams. 


1Watershed : Area in the United States 24,630 sq. m. 


lop: In first seven miles above mouth it rises 34 ft. per mile ; total rise 235 
ft. There are not any distinct falls of over 10 ft. in height, but, in several places, lesser falls occur in close proximity. . 
The most favourable power sites are above indicated. The head varies with the stage of the river, the difference 
between high and low water being in places over 20 ft. 


(See page 205.) 


In British Columbia 1,190 sq. m. 


2This head would affect the level of the water at the international boundary. 
8For profile see Annual Report of the Minister of Lands, British Columbia, for 1912, p. D139. 
4 Water Resources Paper No. 8, pp. 44 and 45. 


Plate 23 


WSSI0N OF CONSERVATION: 


QUESNEL RIVER 


A.—Showing typical ‘cut banks’ and country below Forks. 
B.—Typical stretch of river below Forks. Note recent slide. 
C.—First rock cafion and power site. About twenty-one miles from mouth. 


\ 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


SrrREAM AND SITE 


Ymir (Wild Horse) creek : 
(trib. Salmon) 


55 Fall and rapids near mouth... 39 
Mirae Plant. «os. f.e cea ews 
Beaver creek (trib. to Columbia 
near Sayward) 
RTS UET ADIOS) fate. sie ohare wets lest 90 | 
PPCONGETADIOG A. ore. ous eee ese > ae 
56 \ Third ES GEAS ne ey esses 5, wee Aen ke 
Beaver Creek falls........... A ei 
Total head available in 3m... 85 
Violin creek (near Trail) : 
57 Proposed development....... Small 


130b 


100 


Fall of 30 ft. ; head of 340 ft. in 24m. above mouth. Rock 
and gravel banks at head of rapids. Head optional. 
150 as developed at certain seasons for Yankee Girl 

mine. 


30 ft. rapids in 4m. ; rock banks 15-20 ft. high. 

130-140 ft. rapids in about 13m. Low gravel banks ; 2 ft. 
irrigation dam here. 

90 ft. rapid in about $m. ; rock banks. 

Falls at G.N.Ry. bridge ; high rock banks and cafion. 

a, b, cand d might be combined to give 300 ft. head in 3m. 


Sec. 29, tp. 8; 
lake. 


100 ft. head possible ; storage in Violin 


KOOTENAY RIVER AND TRIBUTARIES, INCLUDING TRIBUTARIES TO KOOTENAY LAKE 


Kootenay river : 
58 Rapids near mouth.......... 


Gomemag Out TADS: , s,s ci4 e's ss - 19,400 
(Stones Byres............... 
(Slocan Junction Upper & Low-| 
er Cafion falls and rapids) 
Lower Bonnington falls...... 


||60; Rapids between falls......... arin 
Upper Bonnington falls....... 18,000 

Upper Bonnington falls...... 

(Nelson Municipal Plant) 


Meora lovin TAs: ooo. fs. 60s 
BEASICY TADICS:. ss) dw clas onee ee 
APT whet cee gi oye Ee ee 
SOTANIGEITADIOS =. -'s.s6 20.3 2 
Dam site, 3m. below mouth of 

WV TCO UPEVOT. «Ges ore oc suse n the 


61 te 
17,950 
1,900 


62 


63 Dam site ,about 37m. above 
| CES ¢ Pye ae 1,050 

Slocan river : 

MUUTs CaP AT Ciod: sus es, cs)! evei.o se eels 

(1m. above mouth) 

NCOP OTN AMIN): 2. «5.6 afelere « 

(3m. from mouth) 

Winlaw dam'site............. 

(4m. south of Winlaw) 


Little Slocan river : 

First rapids and falls......... 
(Lower cafion) 

Rapids between cafions...... 
Wpper'Cation falls. . 3 w+)... 


ovale 2 antec <i eee 6, Ss 


1,300 
1,300 
900 


64 
65 


66 
160 
First East fork : 


67 First rapids and logging dam. 
(4m. above mouth) 


100 


19,450§ 


30 


17 
80 


34 


10 | 


70 


25 


20,000 


10,000 
50,000 


22,000 


6,500 
45,000 


6,000 
6,000 


10,000 
1,500 


450 


850 
200 
150 


1,200 


75 


29 ft. in Ist m. rapids; 14 ft. in 2nd m.; head in 2m. 
43-48 ft. Banks, low, rocky and narrow. Proximity of 
C.P.Ry. tracks might limit development. 

17 ft. fallin 4 to 3m. ; sand and gravel banks wide apart ; 
probably difficult to develop. 

(Direct falls of 25 ft. and 11 ft., total head 80 ft. in 1}m. 

from bottom of Lower Bonnington falls to pool at Slo- 

| can Junction. 

34 ft. working head at plant No. 1, West Kootenay Power 

| and Light Co. } 

10 ft. in 4m. rapids ; rock banks. 

‘Partially developed by Nelson municipality and also by 


| W. Kootenay Power and Light Co. Wing dams. (See 
| pages 170 and 208.) 
‘Head varies from 40-65 ft., average about 52 ft. De- 


veloped by wing dam. (See page 163.) 
| 
7 ft. fall in short distance ; rock banks. 

6 ft. fall in 600 ft. ; narrow rock channel. 

'5 ft. fall in about 300 ft. rapids ; grave] banks. 

11 ft. fall in 300 ft. ; head of 17 ft. might be developed. 


Rock cafion about 600 ft. wide ; banks about 200 ft. 
high ; head optional. 


‘River 150 ft. wide ; east bank 170 ft. high ; west bank 35 
lft. high. Head depends on height of any proposed dam. 


20 ft. head in 2,000 ft. rapid ; high rocky banks on west 
side : rock and gravel on east ; possible dam site.’ 

British Canadian Lumber Co.; 6 ft. dam has at times 
been washed out. Light gravel and sand banks. 

Rocky banks receding gently. Proximity of C.P.Ry. 
tracks might limit development. 


Fall 21 ft. ; 73 ft. rapids, all in 800 ft. ; high rocky banks; 
fall at head of cafion. 

120 ft. in 14m. ; banks, gravel and sand. ; 
Two falls ; 63 ft. in 150 ft. and 32 ft. direct fall ; dam-site 
at head of upper falls ; rocky banks gently receding. 
a, b and c might be combined to give total head of 315 ft. 

Intake about 24m. above First East fork. 


Low gravel banks ; dam 8 ft.; 20-ft. head in 3,000 ft. 
rapids. 


*See Description of Power Tables. 


tWater Resources Paper No. 8, pp. 44 and 45. 


§Area of watershed in British Columbia =14,550 sq. m. 


In Montana 3,825 
In Idaho 1,075 


} In United States = 4,900 “ 


Total area above mouth 


Note—The various heads available at or near Bonnington falls might be combined in different ways. 


= 19,450 


oe 


The greatest 


head that could be developed would be about 200-220 ft. from above upper Bonnington falls to the pool at Slocan 


Junction, a distance of about 2m. 


(For profile see Annual Report of Minister of Lands, B.C. for 1912, page D137.) 
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lel i Head | Horse- 


sq.miles| in feet} power 


STREAM AND SITE 


* * * 
Lemon creek : 
IBIPStepapldsecsper se eeatie kere eet 120a 
(14m. above mouth) 
Second rapids ans vee eae 1155 
68 4 (2im. above mouth) 
Rapidsin canons... serene: 230c 
(5m. above mouth) 
iota inc agin 7 ys hae eee 58 465 600 
Gwillim creek : 
69 Cascades 4m. from mouth... 30 110 v5 
Springer creek : 
Mirst rapids hye etict act ee rae 100a 
(1m. above mouth) 
Mirst alley Wet Mises ete eal at we 35b 
(Springer creek cafion) 
7054 SCCOMCUTADICS one nee trie 28c 
Seconda wees en eee 19d 
Dhitd: rapid wee ae meee ees 10e 
Phar fal Me a eon cvetiane ute hee 13f nett 
Lotalinilt mene sot eee 15 205 75 
Enterprise (Ten-mile) creek : 
71 Mining development......... 150 
Four-mile creek§ (near Silverton): 
72 Mining development......... 45 160 1,000 
(intake 2m. above mouth) 
Granite creek : 
(trib. Four-mile creek) 
73 Mining development......... 500 
Carpenter creek : 
New Denver lighting plant. . 60 84a. 
Gntake 2m. above mouth) 
Motaleimne2 im tives scee conrad: 60 350 500 
South fork Carpenter creek: 
75 Mining development......... 700 
Sandon creek : 
White creek : 
Miller creek : 
Tributary creek : 
75 Mining developments........ 200 
Payne and Reciprocity creeks : 
75 Mining development......... 300 
Last Chance Slide creek : 
75 Mining development......... 50 
Weesandy (Sawmill) creek : 
76 Falls 500 ft. from mouth..... 25 20 15 
Wilson creek : 
(First rapid. 260 80 570 
77 | (1m. above GP. Ry. bridge) | 
Second rapid. At eer ed 230 100 625 
(54m. above mouth) 
(30) Wilsonicreektallseenee eee 100 450 
({m. above Ist West fork) 
East fork Wilson creek : 
Mining development......... 150 
Second East fork : 
79 Rapids im. above mouth..... 130 75 
Fitzstubbs creek (First West fork) 
80 Rapids 24m. above mouth.... 120 70 200 


REMARKS 


120 ft. in Im. rapid ; low gravel banks. 


115 ft. in lm. ; rocky banks ; low dam possible. 


230 ft. in 14m.; rocky banks; dam might be placed at 
head of cafion. i 
a, b and c might be combined to give head of 465 ft. in 

43m. 


110 ft. in 500 ft. rapid ; rocky banks. 


100 ft. fall in 3,000 ft. rapids ; rocky banks at upper end. 
Direct fall, high rocky banks. 


28 ft. in 600 ft., rocky banks. 

Direct fall, rocky banks. 

10 ft. in 600 ft. 

Cascades in 50 ft. 

Dam might be placed at head of cafion to control head 
(including a to f) of 205 ft. in 14m. 


150 h.p. developed at certain seasons for Enterprise mine.t 


160 ft. head developed by short tunnel and 4m. ditch and 
flume ; 20-in. C.I. pipe ; 5-ft. Pelton wheels. Supplies 
power to Standard and Hewitt mine. About 1,000 h.p. 
developed at certain seasons. 


24 x 24-in. flume, 3,900 ft. long ; steel penstock 1,500 ft. 
Several Pelton wheels. Van Roi mine obtains about 500 
h.p. from this creek at certain seasons.{ 


80|||Timber dam 16 ft. high, developing head of 84 ft. 


350 ft. head (including a) can be obtained in 2 miles. 


About 700 h.p. is obtained at certain seasons for the Ruth, 
Noble Five and Ivanhoe mines. { 


Over 200 h.p. is developed at certain seasons for the Won- 
derful and Slocan Star mines. t 


300 h.p. developed at certain seasons for Payne mine. t 
50 h.p. developed at certain seasons for Last Chance mine. f 
Fall 20 ft. ; operates small saw-mill. 


30 ft. in 1}m. rapid. Dam possible at head of rapid ; 
rocky banks. 
95 ft. in 1im. rapid ; rocky banks ; dam-site at head of 


rapid. 


100 ft. in 500 ft. of falls and rapids ; dam site 200 ft. above 
falls ; high rocky banks ; further head of 80-100 ft. in 
1m. rapids below. 


150 h.p. developed at certain seasons for Monitor-Ajax 
mines.t 


130 ft. in 4m. rapid ; 10 ft. dam possible. 


70 ft. head in jm. ; falls and rapids in cafion ; 10 ft. dam 
possible. 


*See Description of Power Tables. 
tWater Resources Paper No. 8, pp. 44 and 45. 


§$See Annual Report of the Minister of Mines, British Columbia, 1911, p. 147. 
||H.p. of one unit installed. Operates about 12 hours per day. 


pe re 
my 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


Water- 
SrRHAM AND SITE L 
sq.miles 


\ 


Second West fork : * 
Rapids 1m. above mouth..... ae 

81 Rapids 33m. above mouth. ... 45 

Cottonwood creek (near Nelson): 

82 Fall and rapid in cafion...... 16 


Give-out creek : 
(trib. to Cottonwood) 
COMMVIATIIEHOIAIIG 5. 2s So won ea eis ees 


* 


60 
35 


shed in| Head | Horse- 
in feet} power 


* 


65 
40 


100 


20 


REMARKS 


60 ft. head in 3m. ; rocky banks ; 10 ft. dam possible. 
36 ft. head in 900 ft. rapid in cafion, possible 10-15 ft. dam 
at head of cafion. 


Old dam with-pipeline, at head of rapids. Drop in box 
cafion 186 ft. in 550 ft. from top of old dam ; also 47 ft. 
in 2,100 ft. rapid below cafion. 


Formerly used to operate 10-stamp mill. 


TRIBUTARIES TO KOOTENAY LAKE 
ee se ate laa ee kok? Gk Talc. «oS SS ee! TS ee oF 2 8 ees oe eke ar 


Kokanie creek (trib. West arm) : 
83 Mining development......... 
Coffee creek (near Ainsworth) : 
RVITTINS PLATTE 6. a Vole ateree oe 0's 39x| 107 
Cedar creek (near Ainsworth) : 
BHmNTIING DIANG? 600 usoes 68 os 
Indian creek (near Rionde!) : 
SGmeviining plant. <o%2l.s.... sss. 750 | 
Fletcher (Bjerkness) creek : | 
(trib. to Kootenay lake) 
87 Mirror Lake Elec. Light Co... 4 150 | 
Kaslo creek : 
88 Kaslo power plant........... 165 42 | 
aR (intake 13m. above mouth) 
Twelve-mile creek (trib. Kaslo) : 
SOeeManinor plant sca 2266 ok oe os 
Whitewater creek (trib. Kaslo) : 
is MMA Ta TOLATN Gian hte Sreeigasleidles ctl) ww es if) ess 
Campbell creek : 
90 Rapids in rock cafion........ 46 110 
(14m. above mouth) | 
Fry river : 
First rapid (4m. from lake)... 70a 
First fall (4m. from lake)..... 11b 
Second rapid (above First fall). 37c 
Second fall (above Second ra- 
Taste PDA Be ie Saeens i ogee Naa iS ar 25d 
Third rapid ($m. from lake)...| .... 69e 
H Boba SIT ee eey tds Gro 180 212k 
1 
Rapids, head Im. from lake... 74f 
Rapids, 2m. from lake....... 250g 
Rapids, 3m. from lake....... 150) 
Rapids, 33m. from lake...... 120: | 
Totalhead in 32m... ..5 é...- 175 | 800 
Davis creek : 
92 Falls in rock cafion.......... Ly Pl7S 
#m. above mouth) 
Hamill creek : 
93 Rapids in rock cafion........ 90 |250— 
(53m. above mouth) 300 
Cooper creek : 
Old dam at foot of cafion..... 115 13 
: 94 (1m. above mouth) 
Pallvinyeahonearey ee oot. as 110 85 
(14m. above mouth) 
Lardeau river: . 
OMDB INSITE seme cite here ce sh yak poten 585 


(13m. south of Poplar) 


200 |200 h.p. developed at certain seasons for Molly Gibson 


200 


230 


6,500 


100 


125 


50 
350 


mine. t 
Plant operates air compressor. 580 h.p. developed at cer- 
tain seasons. 


500 h.p. developed at certain seasons for No. 1, Highland, 
Maestro and Silver Hoard mines. tf 


250 h.p. developed at certain seasons for Bluebell mines. { 


150 ft. in 1,300 ft. rapids. Small development for supply- 
ing light, etc., to fruit-growing settlement; 100 miner’s 
inches applied for ; 36in. Pelton and 35 k.w. generator 
installed. 


42 ft. fall in 1,400 ft. rapids. 
42 in. wood-stave flume. 
inches. 250 h.p. installed. 


Concrete dam 10 ft. high ; 
Record for 2,000 miner’s 


200 h.p. developed at certain seasons for Utica mine.{ 

200 h.p. developed at certain seasons for Whitewater 
mine.t{ 

114 ft. in 14m. cafion, 30 ft. wide, precipitous walls 50 ft. 


high. 


70 ft. in 4m. rapid ; rocky banks. 
Fall 10 ft. ; rocky banks and lower end of cafion. 
37 ft. fall in 500 ft., rocky cafion. 


Fall in rocky cajfion. 
70 ft. in 800 ft. rapid ; end of rocky cafion. 


Dam could be placed at head of cafion to secure total head 
of 212 ft. (including a to e) in about $m. 

74 ft. in 4m. rapids ; rocky banks. 

250 ft. in about lm.; rocky banks. 

150 ft. in about 1m.; high gravel and clay banks on north, 
sand and gravel on south. ” 
120 ft. in $m.,rapids ; loose rock and gravel banks ; big 

mud slide. 
Total possible head in 33m. (including k) about 800 ft. 


20 ft. direct fall, with $m. rapids, gives 175 ft. head from 
top of falls to creek mouth. Rocky cafion, precipitous 
walls. 


310 ft. in 24m. rapids; cafion walls of limestone, 40 ft. 


wide and 60 ft. sheer. 
Old dam, formerly used for placer mining. 
Box rock cafion, 40-80 ft. deep, fall 15 ft. with possible 


head ‘of 85 ft. in 4m. Glacial stream. 


Small head might be created by dam, probably flood land 
and C.P.Ry. track. 


nO gee Oe re ee ee eee 


*See Description of Power Tables. 
tWater Resources Paper No. 8, pp. 44 and 45. 
x Drainage area above mouth. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet] power 
Tenderfoot creek : : Z = 
96 Cafion $m. above mouth..... 20 20 15 |20 ft. fall in about 600 ft. rapid ; rocky cafion. 
Abramson creek : ; 
97 Rapid 2m. above mouth...... 13 60 30 |60 ft. Ae in 1,000 ft. rapid ; rocky banks; 10 ft. dam 
possible. 
Glacier creek : 
(trib. to Trout lake) 
WieEherson dams. so. eee 15 325 100 |325 ft. head in 2,700 ft. lume. Timber dam of 4 ft. ; used 
(about lm. from Trout Lake for lighting Trout Lake City, and running small shingle 
98 city) mill; 50 h.p. installed, record for 1 sec.-ft. Power 
; plant near mouth. 
Possible total head. ......... Ror al, 000 250 . 
Lardeau creek : 
First VADs. os Sete edvtn eee 140a|_ .... |140 ft. head in Im. rapid; dam about 15 ft. high at 
(1m. above mouth) head ; high rocky banks. 
Second. rapids..# 6 .2.2..6.... 5 ae 70d} .... {70 ft. head in 3m. ; high rocky banks. 
(13m. above mouth) 
09... Thirdwapids.. 2. fi cscc. oss. ase 110c} .... {110 ft.in $m. rapids ; high rocky banks. 
(24m. above mouth) 
Bourthinamidg Ha. sc snte o's Sia 200d| .... |200 ft. in 1m. ; rocky banks. 
(Head at Ferguson) 
Total head in 44m........... 110 520 2,000 Saar: a to da total head of 520 ft. in 44m. might be 
obtained. 
(South Fork rapids. .......... wages 160 350 |160 ft. fallin 14m. rapid ; rocky and gravel banks. 
1001 (Ferguson to Five-mile mine) , 
Five-mile plant on South fork. 60 130 275 |130 ft. in 3,800 ft. lume ; timber dam 4 ft. high ; record 
(about 2m. from forks) 1,200 miner’s inches ; 120 k.w. generator.{ F 
101 Ten-mile plant on South fork. 40 98 150 |30 ft. fall; total head 94 ft. in 4,000 ft. flume. Timber 
(at Ten-mile) dam 4 ft. at head of fall; 2 Pelton wheels driving air 
compressor. 


Ferguson creek (North fork) : 
102 Cafion Im. from confluence... 46 60 100 {60 ft. in 800 ft. rapid ; high rocky banks. 


Trout creek : 
(trib. to Trout lake) 


103 Falls about 33m. from mouth. 20 40 30 |Undeveloped creek ; flat and marshy up to falls of 40 ft. 
Lower Duncan river........... DS4A5 See ....  |Said to have no power sites. 
DUNCAR TIVOER P56) oc cde keto AGO Ut Nerve ....  |Said to have no power sites in lower reaches. 


Glacier creek : 
(trib. to Duncan river) © 


1049halleand rapids ss. ita. 22k see 80 450 1,700 }110 ft. fall in 500 ft. rapid ; total 450 it. in 2m. cafion. 
(between bridge and 3m. up First mile through bottom land ; above cafion, valley 
stream) wider with easier grade. Glacial stream. 

Howser creek : 

105 Rapids in first 14m. of cafion.. 180 290 2,350 |290 ft. in 14m. rapids ; above cafion creek widens. Glacial 
stream. 

Reno creek (or East river) : : 

1062Rapids in cafion, 4m. long.... 25 200 220 |Cafion $m. from mouth ; descent about 200 ft. per mile. 

erm. 

Hall creek : : 

107 Rapids in cafion below bridge. 15 500 275 |150 ft. fallin }m.; fall 500 ft.in 13m. Stream on bed 
rock. Glacial stream, more head higher up. 

Midge creek : 

108 Rapids 1m. above mouth..... 100 50 180 |50 ft. head in 700 ft. rapids and 3 small falls ; rocky banks, 
dam-site at head of falls. More head in next mile 
upstream. 

Cultus creek : 

109 Cultus Creek falls). ....2.... 65 135 320 |Fall of 35 ft. ; 100 ft.in }m. rapid below. Steep granite 

(33m. from mouth) banks. 


TRIBUTARIES TO KOOTENAY RIVER ABOVE KOOTENAY LAKE 


Goat river : 

110 Cafion near Erickson....... 420 
Cafion about 2m. below Cam- 
CFOINCTeRk. os ashe tere 


100 1,150 |Cafion said to afford good power site ; head optional. | 


15a 60 |a and b might be combined by 1}m. of flume, and ad- 
ditional head obtained. 
111 {Cafion about §m. below Cam- 


ETON CLECK poe ole eames 15d 60 
Rapids 4m. above Cameron ’ } : 
OLE M oie sta uc iaiie motes 100 200 |Succession of small rapids; 100 ft. head might be ob- 


tained by dam and pipe line ; bed rises rapidly, giving 
succession of small powers for distance of 2 miles. 


*See Description of Power Tables. 

tSee Report of Geological Survey of Canada, Vol. 15, p. AA68. 
iWon ke area north of Kootenay lake. 

|| Water Resources Paper No. 14, p. 386. 
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SrrREAM AND SITE 


Moyie river : 
Logging dam near Ryan..... 
Lig ioeeiipiam sel. Se. oo 
(near Irishman creek) 
Bey Mio Cl, na 
(1}m. below Aldridge) 
(Suggested development..... 
(near Nigger Creek flat) 
114 
Suggested development..... 
(near Old China Bar) 


Phillipps creek : 
Hols LOPS so\e te 
(14m. east of Roosville)... 


danklater creek. ...........0.-. 


Gold creek : 
‘116 Dam site 3m. above mouth.. 


Elk river : 

117 Phillipps Bridge dam-site.... 
(6m. south of Elko) : 

Dam-site south end of cafion. 

(3m. south of Elko) 

Evx RIvER CANON— 

RaGHTEN I, < Waster thnks Go. \e,0) sta ot 

BAESt AOI. poere sss ek; wos os. where 


MP eGesond tall © ....:......... 


EAS W.OP OL G Mie..0151%,0.9 8 a. oi ole 

(upper pool to lower pool) 
119 Dam-site at highway bridge. 

(1m. above Michel creek) 
120 Dam-site below Bingay creek. 


: Dam-site at First Elk lake... 
Dam-site at Second Elk lake. 


Wigwam river : 
(Dam-site 1m. from mouth... 
122 


Rapids about 4m. from mouth 


Lodgepole creek : 
123 Rapids 2m. above mouth.... 


Lizard creek : 
124 Rapids lm. from mouth..... 


Fairy creek : 
125 Fernie water supply........ 


Michel creek : 
Dam-site 14m. above Michel. 


Peeeah ranch... oes ek 


nest 


OP eo wees eee eee eee ee 


Cummings (Wilson) creek : 
127 Dam-site 1m. from mouth.... 


Fording river : 
(Josephine falls. ..0........; 
(8m. from mouth) 


128 Cafion above falls......... j 


Total head in {m........... 


Big (Porcupine) creek : 
129 Falls 6m. above mouth...... 


Nien Head | Horse- 


sq.miles| 12 feet] power 


REMARKS 


* * * 
380 8 50 |East Kootenay Lumber Co., 8 ft. dam ; low banks. 
360 8 50 |East Kootenay Lumber Co., 8 ft. dam ; low banks. 
280 8 40 |East Kootenay Lumber Co., 8 ft. dam ; low banks. 

280 100 |Held by Upper Moyie Electric Co. High rocky banks ; 
possible dam 30 ft., might be raised to 70 ft. ; pipe line 
about lm. would give head of 280 ft. 

Old China Bar possibility included in Nigger Creek site. 
20 | 400 100 |Drop of 325 ft. in cascade; 55 ft. fall in 4m. rapids. 
Possible 20 ft. dam at head in rock cafion. 
60x Said to have no power possibilities ; used for irrigation. 
345 35 100 |Rocky banks 40-50 ft. apart, 200 ft. high; possible dam- 
site, also small reservoir possibility. 
1,800 50 3,500 |Rock cafion, banks over 100 ft. high; head of 30 ft. in 
3,000 ft. of rapids and by possible dam 25-35 ft. 
1,480 80 4,000 |Fall of about 60 ft. in 3m. rapid ; head might be increased 
20-40 ft. by a dam. 
24a Direct fall ; rock cafion for 4m. above ; banks 100 ft. high. 
73b Rock cafion 70 ft. in about 1,500 ft. rapids between falls. 
13c Irregular falls divided by rock island. 
19d yan omy at head of rapid ; 19 ft. fall in about 800 ft. 
rapids. 
1,480 170 | 10,000 |This 170 ft. takes in whole cafion including a, b, c and d. 
920 {10-15 500 |Rocky banks 20-30 ft. high. Information indefinite. 
360 |15-20 250 |High gravel banks on west ; banks on east 15-25 ft. high ; 
fall of about 20 ft. in 4m. 
10 ....  |Head might be created by dam at outlet of lake ; rocky 
banks in places, gently receding. 

40-50 Fall of about 50 ft. from 2nd lake to Istlake ; 20ft. dam 
possible at outlet of lake. Lake reported 2 sq. m. area ; 
glacier at west end. 

310 65 350 |60 ft. fallin Im. ; high rock and gravel banks on south 
and rock banks 60 ft. high on north. Possible 20 ft. 

am. 
300 100 600 |100 ft. fallin about 1jm. Gravel and rock banks, high and 


sheer on south side. Irrigation dam proposed here. 


55 |50-100} 80-100 |Good banks ; fall of about 100 ft. in 1m. 


20 | * 80 30-50 |80 ft. fallin lm. ; rocky banks 150 ft. apart, 40 ft. high. 
Town of West Fernie claims 900 miner’s inches. 
250 50-75 |Concrete dam 8 ft. high. Head from crest of dam to river 
mouth 250 ft. 
220 80 650 |Low dam possible ; high rocky banks on south side ; low 
gravel banks on north side ; 80 ft. rapids in about 1}m. 
150x|30—50 250t|There are dam-sites on this fork ; fall about 50-60 ft. per 


mile. 


58 80 {150-200 |70 ft. fall in 1m. might be increased 20-30 ft. by dam ; 
narrow rocky valley, high cliffs. Several dam-sites be- 
tween here and South fork below. Care not to flood 
railway tracks. 


fall about 65 ft. per m. ; 


62 60 }100-150 |Low dam might be erected ; 


other sites further upstream. 


30a Falls of 30 ft. in several breaks; small rapid below ; 
shale banks about 60 ft. high. : 
Se 50b] ....  |Rocky cafion and high banks ; 50 ft. fall in 4m. rapids. 
175 100 600 |With dam,and combining a and b, head of 100 ft. possible. 


Rocky cafion below falls ; dam might be built above falls 
and more head obtained in rapids in cafion. 


60 60 {100-150 


*See Description of Power Tables. 


tSeveral sites where 100-250 h.p. might be developed. 


x Drainage area above mouth. 
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COLUMBIA RIVER AND TRIBUTARIES —DISTRICT No. I—Continued 


STREAM AND SITE 


Aldridge creek : 
130 Rapid lm. above mouth... 


Bleasdell creek : 
131 Rapid 1m. above mouth..... 


Sand creek : 
{Daly dam 2m. above C. IP Rye 
bridges ephemera 


Falls in rock cafion......... 


132 4 (4m. above C.P.Ry. bridge) 


bas dam 6m. above C.P.Ry. 

bridges arch ieee ee aan 

Bull river : 

(Eis lisniny ca toni nes een ier: 
(3m. above mouth) 
Rapidsinrcanones sen ee 
(4m. above mouth) 

Rapids 53m. above mouth... 


133 


Iron creek : 
134 Dam site im. below 
fork 


Dibble creek : 
135 Rapid 2m above mouth..... 


South 


Van creek : 
136 Rapid and cafion im. from 
ATLOU UL Ges eee ML Len eS 


Little Bull river : 
137 Fall and rapid 2m. above 
mouth 


ys ob i Ohne ets iruet Ir 


Wild Horse creek : 


138 Rapids 4m. from Fort Steele.. 


St. Mary river : 


139 Dam site 2m. above Mission. 

140 Wycliffe dam-site.......... 
(1m. above Wycliffe) 

141 Marysville dam-site........ 
(13m. above Marysville) 

142 St. Mary Lake dam-site..... 


im. east of lake) 


Perry creek : 

Lower cafion 3m. from mouth 
Atapriekyvarditi=neieacspsan 
(5m. from mouth) 

Dam site in narrow ravine... 
(1¢m. above brickyard) 
Perry, Creekefalissiy sy. ose. 
(24m. above brickyard) 


Mark creek : 

First rapid. Wek 

First fall and rapid above.... 

(Fort Steele Mining and 
Smelting Co.) 

Combining above.......... 

Kimberly power plant 

(Consolidated Mining and 
Smelting Co.) 

Fall 3m. above Kimberly.... 


Matthew creek : 
145 Rapid near mouth.......:.. 


Meacham (Whitefish) creek : 
146 Fall, lm. from mouth....... 


143 


144 


Lewis creek : 
1A 7-> Hansenidam ~4.ui soot. eee 


Water- 


shed in Head | Horse- 


sq.miles} }@ feet 


* 
20 


45 


49 
47 


43 


625 


20 


15 


54 
54 
27 


40 


47 


power 
* * 
70 | 50-100 
75 |150—200 
per m. 
25 25-50 
110 |100-150 
10 
273a| 6,100 
40b 900 
150 3,500 
100 30-50 
20 10 
20 | ' 10-15 
90 10-15 
100 15-20 
20 600 
30 900 
50 1,200 
20 400 
10 20 
15 25 
40 55 
140 180 
98a 
80b 
180 250 
180 |150—200t 
75 50 
90 | 80-100 
240 350 
160 50 


REMARKS 


Head of 60 ft. in $m.; rocky banks 35 ft. high; rapid 
stream ; other sites reported above. 

Said to be several sites for small developments. Total 

head indefinite, estimated over 75 ft. per m. 


Abandoned dam of concrete and timber 21 ft. high. From 
dam to bridge fall of about 100 ft. in 2m. 

About 85 ft. head i in series of falls in rock cafion in 600 ft. 
50 ft. head in $m. of rapids above. Below cafion eden 
falls 70-90 ft. per m. ; dam might be built above falls, 
head optional. 


Old log dam in bad repair. 


Fall of 90 ft.; head created by dam in cafion, diverts 
water into flume 9,200 ft. long ; gives 273 ft. head. 

a and b might be combined to give head of 310 ft. Banks, 
slate rock. 

Dam and flume would give head of about 150 ft. in 13m. 


Dam-site for head 20-25 ft. Portion of creek falls 70 ft. 


per mile, 


Fall of 8 ft. in 200 ft. rapid ; proposed dam 20 ft. high ; 
rocky banks. 


10 ft fall in 1,500 ft. rapid ; 
cafion walls of slate-shale. 


possible dam 10 ft. high ; 


Fall of 26 ft. ; 11 ft. in 250 ft. rapid below, and 55 ft. in 
900 ft. rapid above. Small reservoir possible; earth 
banks with rock outcrop in places. 


Creek a succession of rapids ; fall about 100 ft. per mile. 


Rocky banks 25 ft. high ; possible dam 10-15 ft. high. 
Gi ey de banks 50-60 ft. high ; narrow gorge 600 ft. above 
ri 
High ere boulders, sand, gravel, and clay ; proposed 
dam of 12 ft. ; balance of head in rapid. 
20 ered in im, rapid ; gravel and rock banks 30 ft. 
igh. 


Low rocky cafion. 

15 ft. fallin 1,200 ft. ; rock bluff 35 ft. wide. Developed 
by overshot waterwheel 12 ft. diam. by 6 ft. face. 

Head could be developed by dam in ravine. 

Heavy rock ; in three pitches ; possible small reservoir a 

little above falls. 


98 ft. fallin about 3m. rapid. 
40 ft. fall, also 40 it. bye in 500-1,000 ft. rapid above. 
Developed by Fort Steele Mining and Smelting Co. 


a and 6b might be combined for head of 180-200 ft. 
Head of 180 ft. in 4,000 ft. pipe line ; power developed by 
three 6 ft. Pelton wheels. 


Direct fall of 75 ft. 


90 ft. head in $m. rapid ; gravel banks ; low dam might 
be placed about #m. above mouth. 


Direct fall 50 ft. ; total descent from 1m. above fall to 
foot of rapids below, 240 ft. Said to be other sites 
further up creek. 


100 ft. developed for electric light plant and sawmill ; 
36 in. Pelton wheel. 


*See Description of Power Tables. 


tConsiderably more aa is actually developed at certain seasons. 


\ 
/ 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


SrREAM AND SITE 


Sheep creek : 
148 Rapids 19m. above mouth... 


Diorite creek (trib. Sheep creek) : 


Skookumchuck river: _ 
(Dam site near road bridge... 
149 | (below Sandown creek) 
Long rapid 
(3m. above road bridge) 


Findlay creek : 
First fall and rapids below... 
(6m. above mouth) 


150 ‘Second fall and cafion rapid. . 
(10m. above mouth) 


151 Rapid just above mouth of 
Leis Gr] a 0) 3) eae ge ee 


White river : 
Lome aid In CANON. 2... ..) occ 
(1m. above mouth) 


Palliser civer : 
Cafion $m. above mouth.... 


153 {Rapids and falls 3m. above 

ROU MR We clans bieldd oO hoe a5 

ipa) Devils Hole falls. .......... 
(8m. above mouth) 

155 Cafion 19m. above mouth... 

BPA ILIVOL Rye oe cit os bs we ies es 


350 


330 


315 | 


265 | 


400 


270 | 


Head 
in feet 


* 


10 


25 


50 


300 


100 


30 


40 


180 
75 
105 


Horse- 
power 


* 


30 


200 
400 


2,500 


850 


180 


350 


REMARKS 


| 
| 
| 
| 
| 


Bed of stream and banks gravelly. 


Said to have no power possibilities. 


| 
| 
| 
! 
| 
t 


Banks, rocky formation, about 40 ft. high ; fall about 
40 ft. to mile. 

Direct fall 15 ft.; about 50-60 ft. obtainable in }m., 

| banks in places high and rocky. 


‘Fall 10 ft. ; 


} 


300 ft. fall in 3m. rapids below; at fall 
rocky banks 20-40 ft. high. Drainage area includes 
| large group of glaciers.{ 

Fall 20 ft. in 400 ft. rapids ; rock cafion 30-50 ft. wide, 40 
to 50 ft. high. Dam above cafion, with 4m. pipe-line 
might develop 100 ft. head. 

\Continuation of rapids about 50 ft. per m.; banks some- 

times high and rocky. 


\Head in rapids 30 ft. per m. ; said to be no falls for 45m. 
| above mouth. 


\Dam might be built here ; banks shaly limestone ; cafion 
130 ft. wide. 


|46 ft. in falls ; total fall 175 ft. in 4,500 ft. ; deep cafion 
| below falls. 
30 ft. fall; total fall, 75 ft. in 4m. 


152 ft. falls; total descent 104 ft. in 2,000 ft.; narrew 
cafion with perpendicular rock walls 20 ft. apart, for 
1,500 ft. below falls. 


Said to have no power sites in Jower reaches. 


TRIBUTARIES TO THE ARROW LAKES 


Eagle creek (near Edgewood) : 
Rapids about 2m. from mouth 


Rapids about 2m. from) 


mouth 


156 R 
mouth 
‘otal in'about!4m.).-/.)..+ - 


Inonoaklin creek : 

Rapia: below fall... 2 22... .'. 
Inonoaklin fall (near mouth). 
Second rapid, above fall..... 
Second fall (at head of cafion) 


Ainvaishead anita. (oe... «is 


157 


Arrowpark (Mosquito) creek : 
158 Rapids in 14m. above mouth 


Kuskanax creek : 
159 Cafion Im. from mouth..... 
(Falls 8m. above mouth...... 
160 (800 ft. below Nakusp Hot 
Springs) 
Rapids at Hot Springs...... 


Fosthall creek : 
Hirstrialltoaran see ied os 
Seconditall Were ai. 
Third fall 

161 Hourthytallis eee ees ee oe 


Ce ee 


Total head in 4m........... 


*See Description of Power Tables. 


apids about 33m. from! 


| 
| 


“40 


150 


120 


120 
105 


105 


100 


35a 


305 


70a 
25b 
80c 
135d 


480 


"450 


300 
50 


130 
100 


85 


1,300 


260 ft. in about 2m. rapids ; rocky banks. 


110 ft. in about $m. ; rocky cafion, 175 ft. wide. 


125 ft. in lm. ; rocky cafion 200 ft. wide. 
“bytes head, about 500 ft. in less than 4m. ; includes a, b 
and c. 


40 ft. in Im. rocky cafion at upper end. 

Direct fall in rocky cafion. 

8 ft. in 200 ft., rocky cafion. 

Direct fall; low rock banks; old logging dam formerly 


here. 
Total head 90-100 ft. in about 14m. above mouth, in- 
cludes a, b, c and a. 


20 ft. fall in 14m. 
higher up. 


Clay and sand banks here, gravel 


Cafion 100 ft. long, 30 ft. wide, 40-50 ft. deep.§ 
25-30 ft. fall ; natural dam of solid rock ; rocky banks. 


20 ft. in 300 ft. rapid ; rock banks and bottom. For ad- 
ditional head, a and 6 might be combined. 


Short cafion, walls 50ft. high, solid rock. 

For 2nd, 8rd, and 4th falls, walls of cafion are 25-50 ft. 
high at head and 60-125 ft. high at foot, rising in series 

Above 4th fall banks are 15-20 ft. high, 

Old dam at head of 


of benches. 
gravel with bed rock in places. 
4th fall and log chute to foot. , 

Total fall, including, a, b, c and d, 480 ft. in 3m. from 
crest of dam to below falls. G 


{See Annual Report, Minister of Lands, British Columbia, for 1913, p. D181. 
$See Water Resources Paper No. 14, p. 392. 


x Drainage area above mouth. 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


STREAM AND SITE shed in |, Head 
sq.miles|!2 feet 

Pingston creek : * s 
Hirstirapidsic. ce rctes Aen 72a 
(Gibbons saw mill, 4m. from 

mouth to dam) 

1624 Secondvrapids acento ee ee 60b 
Dorrdsrapids yes. oes ae ents 70c 
Totalin Im. above mouth... 105 350 

Leon creek : 

Parsi tallsen ae Nereus ae 100a 
($m. above mouth) 

OGRA SeCONGsalise wie wean share een 406 
(17m. above mouth) 

‘Eotaluheaduny Lam... ae 95 450 

Beaton (Salmon) creek : 

(Northeast arm Arrow lake) 

LGO4r Rapid near mouth sa. 40 | 1,100 

Incomappleux (Fish) river : 

165 Rapid 24m. from mouth..... 455 150 

Pool creek : 

a (Eva Gold Mine dam........ 28 | 400 

{Great Northern Mines Co.... 250- 
300 
Menhinick creek : 
167 Goldfinch Mining Co........ 100 


1,000 


1,200 


1,120 
2,500 


175 
230 


20 


REMARKS 


75 ft. head in 1,800 ft. rapids ; crest of dam to mouth of 
creek 115 ft. Saw-mill working head 72 ft., by flume 
ane 2 pipes 410 ft. long. Two turbines of 250 and 90 


.p. 

60 ft. in 500 ft.; creek bottom 20-25 ft. wide, high, per- 
pendicular, rock walls. 

70 ft. in 250 ft. rapids ; above, creek flows in deep cafion 
for 4m. to forks and additional head may be obtained. 

Head in 1m. from mouth 350ft. Includes a, 6 and ec. 

100 ft. fall in 400 ft.; 
alls. 

40 ft. fallin 20ft.; 


450 ft. head obtained in 14m.; 


possible dam-site 250 ft. above Ist 
possible dam-site at head of 2nd falls. 


includes a and b. 


1,000 ft. in about 3m.; series of rapids. Storage in Arm- 


strong and Staubert lakes. 


100 ft. fall in cafion 3,000 ft. long ; width 60-100 ft. at 
bottom ; walls broken rock. Dam site here. 


Operating stamp mill; 325 h.p. installed; record 700 
inches ; greater head possible. 

Intake nearer mouth than Eva Mines intake; 200 h.p. 
full capacity. 


Plant near mouth. 


TRIBUTARIES TO COLUMBI 


Akolkolex river ({saac creek) : 
+168 Cafion and falls 2m. from 


mouth 100 


CS 


Illecillewaet river : 
+169 Revelstoke power plant 13m 


east of city 475 


a Nei <siL sop? eicel se) wien eet te 


1170 Cafion just below confluence 


of North Fork 250 


130 


see eee eee cee 


172 Glacier House power plant .. 


Jordan river (trib. to Columbia at 
Revelstoke): 
(Wower cation see earn 


$173 


CC i 


95 


Eight-mile creek (trib. to Colum- 
bia, 8m. above Revelstoke): 


174 Falls and rapids............ 12 


400 


72 


50 
275 


60 


55a 


226 
80c 


155 


200 


5,000¢ 


2,300 


600 
1,600 


200 


400 


75 


A—RAILWAY BELT WEST 


Falls 335 ft. in 150 ft.; possible total 400 ft. in 450 ft. 
Box cafion 35 ft. wide, 450 ft. long, banks 30-40 ft. fea 
Other sites on upper reaches. 


72 ft. head developed by concrete dam 56 ft. high and two 
6 ft. diameter wood-stave pipes. Dam forms pondage 
of 10 acres. One 900 h.p. and one 1,400 h.p. unit 
installed. Standby gas engine. 

30 ft. fall in 600 ft. rapids in cafion ; walls rock, some- 
what broken, 20-40 ft. high, width 30 ft. 

275 ft. in 2im.; rapids in box cafion, width 20-50 ft. 
height 100-300 ft. Fluming here would be difficult 
and costly. 

60 ft. in 800 ft. rapid and fall ; 12 hour power May to 
October. Concrete dam 15 ft. high, 10 ft. long ; pipe 


line, 800 ft. of 18 in. C.I.; two 25 k.w. generators. 


55 ft. in 2,000 ft. rapids ; head of cafion 1,500 ft. below 
falls ; rocky cafion, walls about 100 ft. high. 

Direct fall 22 ft. 

80 ft. ae 1,500 ft. rapids ; rocky cafion ; banks 40-50 ft. 


hig 
Head a about 155 ft. possible, combining a, b and c. 


80 ft. direct falls, and 110 ft. in 1,500 ft. rapids ; head 
can be increased. 


TRIBUTARIES TO COLUMBIA, NORTH OF RAILWAY BELT 


Carnes creek :§ 


175 Cafion 1m. from mouth...... 80 
Salmon creek : 
176 Falls im. from mouth....... Small 


Seymour creek : 
177 Rapids and falls near mouth. 


* See Description of Power Tables. 


tPower sites on streams within the confines of Railway Belt. 


tSee records of stream flow. 


§ Most of watershed lies within confines of Railway Belt. 


Cafion 24m. long ; no direct fall. Small lake, 10m. up. 
ae creek is in Railway Belt except 1st mile from 
mouth. 


Has good fall near mouth, then low grade into Ry. Belt. 


Good fall in rapids near mouth; storage in lake 3m. 


above falls. 


Plate 24 


QUESNEL RIVER—FALL ON NORTH FORK 
About two miles below Cariboo lake. Attempt to construct fish ladder seen on left. 


¥ 
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BRIDGE RIVER—VALLEY ABOVE CANON 
Looking downstream towards site of proposed dam, as indicated by white line. 
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Water- Head ! 
STREAM AND SITE shed in| - fe Horse- REMARKS 
sq.miles| 19 feet} power 
} * +e; 
Downie creek : . 
178 Box cafions on forks........ 275x| .... .... |Low grade for 13m. to forks; on both branches, box 


cafions with falls ; above cafion, main stream has low 
grade for 10-12m.; glacial fed. 

Forty-nine creek : 

PPO MEU RU Sinisns aos s cess ees e eee win wont 1h fits 05 ....  |Small fall at mouth, then low grade for 2 or 3m., then 


150 ft. falls. 
Fissure creek: 


180 Cafion near mouth.......... a .... {Short cafion near mouth ; grade above reported gentle for 
: most of length. 
Gaffney (Smith) creek : 
Rapids near mouth......... tee 480 650 |480 ft. fall in 2}m.; banks sloping ; above rapids, low 
grade and swampy; good site for storage dam at 
181 head of rapids ; partially developed for gold-washing 
by Smith Creek Mining and Development Co 
Re tees 150 150 |Said to be direct fall of 150 ft. in upper waters. 
One-mile creek : 
182 Rapids near mouth. ........ Small | .... .... |Rapid fall near mouth, then lower grade above. 
Gold stream : 
183 Rapid and falls............ 380 | 280 4,000 |Cafion for 2m. from mouth ; direct falls of 30 and 60 ft. 
(in cafion near mouth) and 190 ft. descent in 9,200 ft. rapids ; banks chiefly 
softlimestone ; high rock bluffs at falls. Above cafion, 
lew grade for several miles. Falls reported on upper 
J waters. 
Sibley (Soda) creek............. Brag Yo. 6 x ....  |Said to have low grade with numerous beaver swamps. 
Davie creek : 
184 Rapids coe cere ec r rece eecees Small cove B2, Re Small, rapid, mountain stream. 
Gordon (Holden) creek......... Small | .... ....  |No power sites for 7m. above mouth ; gentle slope, about 
50 ft. per mile. 
HUORTIOUCTOOR. os ik 35.5% a Sate ace creates moereate ....  |Cafion near mouth, but very low grade and smallgpower 
possibilities. 
RCrID \(Nlat) GLOOKs o/s. 62 sco 0 os IR Pe .... |Low grade and many beaver swamps ; small power,pos- 
sibilities, if any. 
Bigmouth creek : 
185 - Cafions and falls on forks....} .... | ..-. .... |Reported low grade for 8 or 9m. to forks. Some small 
falls on North fork and some lakes. On main stream 
Maloney creek : cafions and falls above forks. 
186 Falls, 2 and 5m. above mouth] .... | .... .... {Series of small falls about 2m. from mouth, then low grade 


for 2 to 3m., then more falls. 

Mica creek : 

eve Pale 'onm forks... 6.65.5 .%.. becase4 Ih eels ....  |Very little cafion or falls below forks. Some falls on 

‘ forks, but streams small. 

Soard creek : 

188 Fallsandrapidsin deep cafion| .... 195 250}|Direct fall 45 ft. and 150 ft. descent in 3,280 ft. rapids ; 
deep box cafion, walls several hundred feet high. 

Nagle creek : 

PSUR apid in Canon's .ics05 ss + < *'s heals 40 751t|35-40 ft. in short cafion near mouth ; low grade above. 


OG i rr ae 1,500x| .... salen joaid ed have no economical power possibilities_on lower 
reaches. 
Harvey creek (trib. Canoe river): 

(/190 Rapids near mouth......... sree 350 1,000 |360 ft. fall in 7,560 ft. above mouth; gradefflatter above; 
head optional ; banks steep and rocky ;; heavily tim- 
bered, cafion in places. 

Boulder creek(trib. Canoe river) : : 

191 Rapids near mouth......... a2 340 1,500 |340 ft. fall in 5,600 ft. above mouth; head optional ; 
banks steep and rocky, heavily timbered. 

Cache creek (trib. Canoe river) : 

192 Cafion, +m. above Golden 


RAIL ACTOSSING = ees «coves s Wie 80 150 |60-80 ft. head in 300 ft. rapids in cafion.§ 
BAGISOTUCTOOK Gots. v. a ncn « Are meee .... |No power sites known ; extensive swamps in lower 
reaches. 
Wood river : 
193 Rapid in cafion. Pate wah 420 275 3,000 |Cafion 14m. long; 275 ft. fallin 1}m. rapids. Storage 
(4m. above mouth). Pate on extensive flat above cafion; dam-site at 


head. Cafion reported 7 or 8m. further up stream. 

Yellow creek : 

194 Falls, 9m. above mouth..... Small | 1,000 500 | Direct fall of 730 ft. ; fall 500 ft. per mile for 4m. below ; 

- small stream ; head optional. 

Goose Grass creek : 

195 Fall and rapids near mouth. .| Small 800 300 |44 ft. direct fall ; 255 ft. fall in 3,850 ft. Sloping banks, 
cafions in places, heavy timber, head optional ; about 
1,000 ft. obtainable in 2m. 


*See Description of Power Tables. 

tInsutticient data for estimate. 

SReport of Minister of Lands, British Columbia, 1913, page D444. 
x Drainage area above mo ath. 
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STREAM AND SITE 


Cummins creek : 
196 Rapids near mouth......... 


Middle river (to Kinbasket lake) : 
-O7.) Canon and talls.u\=).ce ec 
(1m. from mouth) 


Glaciericreek.. 3.0 tio.n oe ae mae 
(trib. Kinbasket lake) 


Sullivan river : 
(trib. Kinbasket lake) 
198 Cafion 4m. above mouth.... 


Windy river ciG eee 


* 


REMARKS 


1,500 |420 ft. fallin 21m. rapids ; possible storage in extensive 


beaver swamp higher up. 


Low grade for 1m. above mouth ; then cafion with falls; 
above cafion, large gravel flat. 


Small glacial stream 3m. long ; steep grade. 


Reported low grade for 4m. ; then cafion and falls for 2 
or 3m.; gravel flats above. 


Short stream with considerable fall. 


TRIBUTARIES OF COLUMBIA—RAILWAY BELT, EAST 


Gold river (East) : 
7199 Rapids, 7m. above mouth... 


Bush river : 
200 Cafions at headwaters....... 


Beaver river : 
7201 Natural Arch rapids........ 
(13m. from Beavermouth) 


Blaeberry river :t 
7202 Blaeberry fall and rapids. . 
(8m. above mouth) 


Kicking Horse river : 
~203 Cafion near mouth......... 


eutewentn fala... %.1 40% Cee siodee 
(3m. from Leanchoil) 


$205 Kicking Horse cafion........ 
(24m. west of Field) 


$206 Yoho river to Wapta lake. . 


Ottertail river : 
1207, Rapides. emma ee, eee 


Cathedral (Thompson) creek: 
(2m. east of Field) 
1208 Monarch mine............. 
(Mount Stephen Mining Syn- 
dicate) 


Yoho river : 
Rapids at mouth........... 


209 


Wear 2tm. from mouth.... 
(5m. long) 


Sherbrooke creek : 
(3m. below Wapta lake) 
~210 Falls and rapids in cafion.... 


t OAR W fle ci cicd Weds eae 
(trib. to Yoho river) 
SL WAS Qa eters ta ao hoe aces 
(trib. to Yoho river) 


*See Description of Power Tables. 


235x 
640x 
440 80 
300 170 
700 300§ 
600 100 
135 80 
30y| 1,000 
952) 250 
5z| 280 
60 100 
56 400 
16x} 450 


1,600 


2,000 


5,000 
2,200 


500 


1,300 


900 


50 


250 


900 


350 


Said to have low grade for 7m. from mouth ; then rises 
rapidly to source in glaciers. 


Nearly level for 10m. from mouth and very low grade for 
further 8-10m. ; cafions above. 


80 ft. fall in 3,000 ft. rapids ; rapid, mountain stream ; 
rocky banks 20-50 ft. high. Development limited by 
proximity of C.P.Ry. 


Falls at head of cafion, 20 ft.; 135 ft. in 2m. rapids ; 
possible small pondage ;_ steep rocky banks 30-50 ft. 
high ; river 15-50 ft. wide ; head optional. 


River flows in deep cafion with grade of about 60 to 70 ft. 
per m. for 10 miles.]| é 
84 ft. fall ; banks 100-200 ft. high ; rocky bed ; dam-site 
above falls with tunnel 600 ft. long. Power site in valley 
of small creek below falls.. Anchor ice to be contended 


with. 

70 ft. in 600 ft. cascades ; box cafion 600 ft. long, width 
30 ft. at water level, banks 30-100 ft. high. Small 
storage in Sherbrooke and Wapta lakes. Scenic beauty 
of Natural bridge must be preserved. 

1,000 ft. fallin 3m. of which 350 ft. occurs in 1m. rapids ; 
400 ft. in $m.; 100 ft. in 4m.; steep rocky banks. 
Storage in Wapta lake limited by C.P.Ry. tracks. 
Possible pipe line on old C.P.Ry. grade. 


300 ft. fallin 4m.; no particular fall or rapids, stream 
falls 80-100 ft. per m. ; rocky banks, heavily timbered. 


Falls 280 ft. in 1,700 ft. rapids. Small development giv- 
ing 100 h.p. for 4 monthsin summer. Flow very small 
in winter. 4 ft. Pelton wheel; steam auxiliary. 


Falls 80 ft. in 900 ft. ; dam-site 300 yards from mouth ; 
above dam-site flat open country for 2m. Very little 
siganee: More head by fluming down Kicking Horse 
valley. 

410 ft. rapids in 5m. Power site on east bank at foot of 
cafion, dam-site at head ; rock cafion 300 ft. deep, 50 
ft. wide at bottom. 


450 ft. fall in 4m. rapids; series of falls and rapids in 
cafion of broken rock ;_ storage in Sherbrooke lake. 
Small power possible at little expense. 

Direct falls of 1,250 ft. Scenic beauty forbids power 
development. 


{Winter conditions said to be severe ; river usually frozen over from December to March, inclusive ; glacial fed. 


tPower sites on streams within the confines of Railway Belt. 


§Assumed for purposes of estimate. 


i Below Palliser the valley narrows and, before reaching the Columbia valley, the river flows for several miles in a deep 


cafion, falling from ledge to ledge as a wild torrent. 


grade is steeper. 
James White, 1915 ed., p. 15. 


v The fall for 10m. is about 70 ft. per m., but, in the cafion, the 
See Report of Geological Survey of Canada, Vol. I, Part B, p. 141; also Altitudes in Canada, by 


x Drainage area above mouth ; y—drainage area above lake outlet. 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


STREAM AND SITE REMARKS 


Canon creek: 
(5m. south of Golden) 
+211 Cafion No. 1, 4m. long...... 
(foot of cafion 1m. above 
mouth) 


1,500 [850 ft. fallin 4m. rapids ; rocky cafion, precipitous walls; 
Columbia River Lumber Co. has small dam near foot of 
cafion. More rapids and cafions further up. 


TRIBUTARIES TO COLUMBIA RIVER—SOUTH OF RAILWAY BELT, EAST 


Spillimacheen river : 
DiPmetapiGSs in CANON.........5.- 605 | 200 4,400 |Cafion, broken rocky walls 40-80 ft. high ; 180 ft. fall in 
(3m. from mouth) lm. ; possible dam-site. No natural storage ; severe 
winter conditions. 
Bugaboo creek :t 
213 Falls and rapids in cafion.... 100 | 220 800 |Two falls 4m. apart; one at head of cafion is 60 ft. ; 
(2m. from mouth) balance of head in steep rapids, grade 90 ft. per m., 
above and below; steep rocky banks 40 ft. high. 
Further investigation necessary to determine most 
economical head. 


Pallsiand- cafion «<.2.:5....2- pee 60 200 [50 ft. fall in 400 ft. ; series of small falls; deep, narrow 
(near Hew crossing 8m. from rock cafion, walls 70 ft. high below falls. 
mout 
214 {Falls 16m. above mouth..... Pre 40 100 |Falls of 37 ft. ; banks, gentle slopes between falls, suitable 


; for fluming. 
Falls and rapids, 17m. above 7 
NIAGUEGH Oe. Me es ata c ssidcd a s,a6e weld 120 300 |12 ft. fall and 115 ft. in Im. rapids. 


South fork Bugaboo creek :j ‘ 
Rapids, $m. above mouth...| .... 160 200 |Falls 160 ft. in 3,000 ft.; series of steep rapids. Has 
about one-third flow of main stream below eonfluence. 
Templeton creek : ; 
Dio amas inveafom..../...>... ASS 350 300 |230 ft. fallin 1,200 ft. and 100 ft. in 600 ft. rapids in deep, 
(6m. above mouth) rock cafion ; head optional. 


Dunbar (South Salmon) creek : 
(trib. Templeton) 


Ziel Rapidsin-cafion..¢.<s.\s,0.> - 95 600 2,000 |24m. of cafion, 100 ft. fall in 500 ft.; total of 600 ft. in 2m. 
(3m. from mouth) of cafion ; head optional. 900 ft. is available in 3m. 

Sinclair creek : ; : ; 

217 Fallsin rock cafion......... 25 120 55 |Fall of 63 ft. ; rapid below, 57 ft. in 4m. in narrow cafion 


(2m. above mouth) 10 ft. wide; above falls, perpendicular cafion walls, 
100 ft. high. Might be developed for small power and 
then used for irrigation. 
Forster (No. 2) creek : : : 
PAD OTSter fAllas sn) 2s ewes es 2 2 110 230 700 |Direct fall 83 ft. ; rapids above fall, 97 ft. in 1,500 ft. ; 
(3m. above mouth) rapids below, 50 ft. in 4m. Banks of slate and con- 
‘ glomerate, below falls 180 ft. high. Development 
attempted by tunnel (section 4 sq. ft.) ; timber dam, 
70 ft. high, failed. 


Rapids 6m. above mouth....| .... 30 90 |Rapids 30 ft. in 4m. ; high boulder and gravel banks ; 30 
; ft. head possible by low dam, flume, pipe line, ete. 
219 More rapids above. 
Fall in cafion 11m. above . 
PERV OLU HI Rae cues hae ene ne ae ee Sorte 25 75 |Said to be 25 ft. fallin cafion. 


Frances (No. 3) creek : : 
Fall 21m. above mouth..... Seek 20 50 |Direct fall of 20 ft. reported. 


Horsethief creek : 
220 Rapids in Six-mile cafion and ‘ ; : 
Sstat NEA iy). . seen cs 255 | 200 2,000 |Falls 180 ft. in 24m. ; in 6m. falls 765 ft.; head optional. 
At head of cafion a series of falls gives head of 32 ft. 
Above falls, drains flat country sparsely timbered. 
Winters severe and frazil ice to be contended with. 
221 Fallin cafion, 18m. above ‘ ‘ 
TULOUB pea fees hcs tc a best 190 40 275 |Fall of 15 ft.; rock cafion, perpendicular walls 100 ft. 
high ; possible dam of 25 ft.; more head might be 
obtained by flume. : 


222 Falls, 37m. above mouth....| .... 150 150 |Falls 150-200 ft. ; rocky banks. 

North fork Horsethief creek...| .... 230 100 |Falls 230 ft. in 1,250 ft. Flow about + of main stream. 

Boulder creek................. SOT ee aent .... {Columbia Valley Irrigation and Fruit Lands Co. take 60 

(trib. to Horsethief creek) sec.-ft. for irrigation. 
Toby creek : ‘ 
Cafion 14m. above mouth...| .... 60a 500 |60 ft. head possible by dam near cafion mouth ; rock out- 

crops ; bed, gravel and boulders underlaid by rock. 

223 Rapids 33m. above mouth... 250 200b} 1,600 |260 ft. in 23m. rapids. By dam and flume, head 200 ft. 
obtainable ; b includes a. Banks covered with loose 
material with rock below. 


(RSS 
Cafion 11m. above mouth.... 230 100 750 |100 ft. fall in 1,200 ft. rapids ; low dam possible above 
cahon ; stream 50 ft. wide; steep, rocky banks 


* See Description of Power Tables. : 
t Power sites on streams within the confines of Railway Belt. a j 
tHave been partially investigated by Provincial Water Rights Branch, British Columbia. See Report for 1914, p. H18. 
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COLUMBIA RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


Water- 


STREAM AND SITE shed in ese Horse- REMARKS 
sq.miles| in feet} power 


* 


Jumbo creek (trib. Toby creek) : 
oe et Sena TADiC a senile a oe 


Dutch creek : 
220 North Mork rapids... ....... 
(14m. above confluence) 


110 |Fall of 20 ft. has been blasted for log driving ; 40 ft. in 
1,000 ft. rapids. 


100 |Fall of 60 ft.in 590 ft. of rapids ; possible dam-site, 10 ft. 
or more. 


Small 
Warm Spring creek............ Small 


Cold Spring creek............. Said to have no power possibilities. 


Sulphur springs. Said to have no power possibilities. 


SKAGIT RIVER AND TRIBUTARIES 


Skagit river : 
Boundary line to Klesilkwa 


CREO eR ee te bool: AONE pe .... |Has low grade. 
Klesilkwa creek to Sumallow : i 
FLIVErs ae e a ees 1 Bea ul ears .... |Uniform grade of about 50 ft. per m. in narrow, rocky, 
heavily timbered valley. 
Sumallow river to Skaist creek} .... | .... .... |Uniform grade of about 75 ft. per mile. 
Above:Skaist creeks a. Oe ae ee .... {Grade is fairly uniform, being about 220 ft. per m.; flows 
in steep, rocky valley. 
Lightning creek............... Srivalle aan); .... {Rises in Lightning lakes. Said to have no power sites. 
Muddy creek.................. Smalls. <4 .... [Small ; descends about 2,200 ft. in 9 miles. 
Ten-mile creek................ Small jis vs ....  |Small; said to have no special power sites. 
Klesilkwa creek :.............. QOxie oe Ae. In wide valley ; uniform fall of about 100 ft. per mile. 


Maselpanik (Murphy) creek : 
(trib. Klesilkwa) : 


226 Rapidsand falls..2......... Sima lyniae .... {Glacial stream with dependable summer flow; would 
era afford small powers ; about 3,000 ft. fall in 
m. 


Sumallow river : 
227 Box cafion above mouth..... Gut eden .... {Box cafion for 10m. above mouth, but said to have low 
grade; possibly low heads might be developed to give 
small powers. Proposed to divert head waters above 
Hope trail into Nicolum river to develop power.§ 


Canons creeks. ics en seen Small | .... .... |Small glacial stream. 

Skaist creek : 

oS Te URIS at ton ects home ie tee 54x| 200 200 |200 ft. per m. for first 10m. Storage in lake at head. 
per m. Head optional. 


*See Description of Power Tables. 

tThe Skagit river flows through the state of Washington into Puget Sound, and is here listed for convenience. The 
water power possibilities of the Skagit river and its tributaries in British Columbia have not yet been specially 
considered ; doubtless several small powers are available. 

§Such a diversion would affect international boundary waters. 

x Drainage area above mouth. 


CHAPTER XI 


Fraser River and Tributaries—Topography and Power Site Tables 


HE Fraser river, explored by Simon Fraser in 1808, is the most important 
river of British Columbia. In 1857 gold was discovered on it and on its 
tributary, the Thompson. As a result of the influx of miners—commonl!y 
known as the ‘Fraser River rush’—the pack trails of the Hudson’s Bay Co. 
were superseded by waggon roads, and steamboats plied upon the navigable 
portions of the Fraser and other rivers. Of these roads, the most famous—the 
Cariboo road—was constructed up the valley of the Fraser and of the lower 
Thompson. 

The extensive watershed of the Fraser river stretches from south of the 
international boundary to north of latitude 56° N., and includes the eastern 
slopes of the Coast mountains to the west, as well as a portion of the Inter- 
montane valley on the east, a total area of some 91,000 square miles. It 
includes practically the whole of the great Interior plateau. 

The character of the country drained by the Fraser is described in the chaps 
ter on general topography of the province. It ranges from the heavily-timbered 
coastal valleys to the arid regions of the dry belt. Most of its watershed has 
some kind of forest cover. Heavy timber is found near the coast, where 
the fir and cedar grow to great size (See Plate 9.) Even in the dry belt, 
trees are generally found on the hills. On the mountain ranges the lower 
slopes are well wooded. Up to the present, timber cut in the interior has been 
mostly for local use; but the Coast mills, in addition to supplying the local 
demand, ship large quantities to the prairies and to foreign countries. There 
are several large mills near the mouth of the Fraser, but much of the timber 
they cut is drawn from the lower valleys along the Pacific coast. More detailed 
information, respecting the character of individual portions of the watershed, 
is given under the description of the tributaries.* 

The Fraser, from its mouth to the source near Yellowhead pass, is about 
700 miles long. The headwaters of its tributaries, the Nechako and Stuart 
rivers, extend to a somewhat greater distance. 

In the days of the gold rush and during the construction of the Canadian 
Northern railway, steamers ascended the Fraser as far as Yale, 100 miles from 
its mouth, but, as a rule, large craft do not ply above Chilliwack, 50 miles. 
The steamship service to Chilliwack, however, is subjected to severe competition 
by steam and electric lines. Tidal influence extends to Agassiz, 70 miles from 
the coast. At Yale the first cafion begins, and the river is confined between 


*Fuller descriptions of various portions of the province may be found in the reports of the 
Forest Serviceand Water Rights and Survey Branches, Department of Lands, British Columbia. 
Brief descriptions of the streams in the Railway Belt are given in Water Resources Paper No. 1. 
Ref2rence: may also be made to the Annual Reports of the Geological Survey of Canada. See 
Bibliography. 
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solid rock walls, which, in many places, are only 200 or 300 feet apart. In 
some of these restricted passages, the river, during extraordinary spring freshets, 
rises as much as 80 feet above low water. The Fraser cafion, 30 miles long, is 
noted for its rugged grandeur. Above the cafion the banks are high, but the 
rock outcrop is not so much in evidence. The fall from Lytton to Yale is 
about 280 feet in 53 miles. ; 

As, in a general way, the great Interior plateau slopes downward towards 
the north, the Fraser river above Lytton lies in a deeply eroded, trough-like 
valley many hundreds of feet below its general surface. The height of these 
banks gradually decreases, but, not until Quesnel is reached, does the level of 
the river approach that of the surrounding country. 

Between Soda Creek and Lytton, 120 miles, the river falls about 800 feet, 
and, owing to the numerous rapids and cafions, is not safely navigable even for 
canoes. Graphic descriptions are recorded by early explorers who attempted to 
run this part of the river.* At Soda Creek it again becomes navigable, and from 
this point to Prince George steamers make regular trips during the open season, 
the only serious obstacles to navigation being Cottonwood and Fort George 
cafions, both of which have been improved. (See Plate 20.) Above Prince 
George, except at low stages, the Fraser is navigable for stern-wheelers to Téte 
Jaune. Much traffic passed over this stretch during the construction of the 
Grand Trunk Pacific railway, but the difficulties of navigation and the comple- 
tion of the railway have made its navigation unprofitable. 


The watershed of the Fraser does not afford areas of agricultural land 
commensurate with its great expanse, but the wide stretches in the northern 
interior suitable for agriculture have been made accessible by the Grand Trunk 
Pacific railway. Near the mouth of the river very rich agricultural land is 
found in small benches and in extensive flats along the river bottoms. The 
delta of the Fraser contains some of the best agricultural land in the province. 
Some of it is subject to overflow, when a high spring tide with a westerly wind 
synchronises with a flood stage of the river. The flood stage of the river has 
been observed for many years. Gauge readings have been taken at Chilliwack 
since 1906, and are presented in Chapter XVI (See record No. 42). Only 
during the last few years, however, has a systematic study of the flow of the 
river been undertaken. At present there are two stations maintained by the 
British Columbia Hydrometric Survey—one at Hope, below the confluence 
of the Coquihalla, and. the other at Lillooet, above the mouth of the 
' Thompson. 


A study of these records reveals a wide range. between the high and low 
water flows. Though the low-water conditions are not yet well ascertained, 
it seems probable that the flow of the Fraser above Lytton, with a drainage area 
of some 63,000 square miles, occasionally falls below 5,000 second-feet. This 
demonstrates that, during the winter months, there are extremely low dis- 
charges from many of its northern tributaries. The amount of water carried 
by the tributaries depends almost entirely upon whether they derive their 


* See Sandford Fleming’s ‘‘ Expeditions to the Pacific,” in Transactions of Royal Society of 
Canada, 1889. Vol. VII, pp. 89-141, especially p. 107: Montreal, 1890. 
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volume from the mountains of the Coast or eastern ranges, or lie wholly within 
the dry belt and have their drainage areas confined to a section of the Interior 
plateau. 

In the rapids and cafions which stretch from Yale nearly to Soda Creek, 
the waters of the Fraser are capable of developing, even at low stages, a large 
amount of power. It is true there are no pronounced falls, nor do the rapids 
occur in such proximity as to produce, in a short distance, any considerable 
head, yet there are numerous places where it would be possible to construct 
dams and concentrate the fall in the river. Such projects would, however, 
require most careful examination from the economic standpoint. 

There are, moreover, several reasons why development of power on the 
main Fraser river will probably not very readily be undertaken—at least for 
a considerable time to come. 

First, fishing is the most important industry connected with the Fraser 
and, in the summer, salmon ascend the river in countless numbers to spawn in 
the upper lakes and smaller streams. To protect this industry it will be neces- 
sary to preserve most jealously the physical characteristics of the stream. In 
1913 and 1914, during the construction of the Canadian Northern railway, a 
rock slide formed an obstruction in the cafion above Yale, and, in turn, produced 
currents sufficient to seriously retard, or hold back, millions of salmon. The 
removal of the obstacle required the expenditure of over $100,000.* 

Second, there are difficulties of construction. As the railway tracks are, 
in many places, but a few feet above extreme high water it is impracticable— 
below Lytton—to construct high dams, or to provide adequate means for con- 
trolling heavy flood flow. 

Third, on numerous tributaries, other powers, more easily developed and 
within the range of economic transmission, are available. These tributary 
powers will make unnecessary, for many years to come, the harnessing of the 
main stream below Soda Creek. (For view showing characteristics of Fraser 
valley see Plate 19.) 

Fourth, no effective storage could be obtained in the immediate vicinity 
of any proposed development on the lower river, hence, the low water flow, as 
modified by any works constructed on its tributaries, would determine the 
amount of power that could be made available. In the future, the lakes on the 
upper waters, more particularly on the Nechako river, may be used for storage. 


The Fraser river, from its mouth to the confluence of the 
Thompson river at Lytton, has a length of about 150 miles. 
Near the mouth the climate is comparatively mild, and the 
rainy season usually lasts from October till March, with only a slight snow- 
fali in the lower valleys. The summers are cool and the precipitation adequate 
for the growing season. In the main valley, precipitation averages about 
60 inches, but, on the upper slopes, it probably exceeds 150 inches. At Hope, 
about 90 miles from the mouth, the mean annual precipitation is from about 


Fraser River 
below Lytton 


* See ‘‘ Report on the obstructed conditions of the Fraser river at Skuzzy Rapids, China 
Bar, Hellgate and White Creek’’ in Report of Commissioner of Fisheries, British Columbia, for 
year 1913, p. R39; also for year 1914, p. N20. The reports include several illustrations of the 
Fraser River cafions. 
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50 to 55 inches, including a larger proportion of snowfall. Here, the winters 
are colder and the maximum summer temperature higher. From Hope to 
Lytton there is a gradual merging into the climatic conditions prevalent in 
the dry belt. 


In the Lower Fraser valley fir, cedar, hemlock, spruce and other trees are 
plentiful and grow to great size—trees from 6 to 10 feet or more in diameter 
being not uncommon. ‘The undergrowth of ferns, nettles, devil’s club, alder, 
etc., is frequently very dense. 


While the potential powers of the lower stretches of the Fraser are likely 
to remain unused for many years, the power possibilities of some of the tribu- 
taries may be developed. One has only to study the developments at the 
Coquitlam-Buntzen site and on the Stave river to realize that powers of great 
aid to industries are lying latent in many of the smaller streams of British 
Columbia. 


Tr; In passing, brief mention may be made of some of the lower 

ributaries of i : . , ; R 

Lower Fraser tributaries of the Fraser, such as Pitt river, Harrison lake, and 
Lillooet, Chilliwack, Coquihalla and Nahatlatch rivers. 

Pitt River—From the head of Pitt lake—a tidal lake—the valley is occu- 
pied by Pitt river, which, in its upper stretches, is a rapid stream with a fairly 
even grade, but stated to have no large power possibilities. Numerous tribu- 
taries are swift mountain streams, with, as a rule, considerable fall near their 
mouths. While some particulars are available, their power potentialities are, 
in most cases, unknown. . 


Alouette River—A tributary to Pitt river below Pitt lake. About two 
miles from its mouth it forks, but both forks continue in the same main 
valley for some miles further. The main stream drains a mountainous water- 
shed of about 100 square miles. Of this area, 60 square miles lies above the 
outlet of Alouette lake, which is 10 miles long and 370 feet above sea level. 
The proposal to divert the waters of this stream for power purposes led to the 
famous ‘Burrard Power case,’ which established the jurisdiction of the 
Dominion of Canada over the waters within the Railway Belt. The North 
fork drains an area of about 20 square miles. It rises in Golden Ears mountain, 
at an elevation of about 4,000 feet, is a rapid mountain stream, and has some 
power possibilities. It is scheduled as the possible domestic supply to Maple 
Ridge municipality. 


Harrison Lake and Lillooet River—The small tributaries of Harrison lake 
have power possibilities. The Lillooet river flows into the head of Harrison 
lake, and drains a watershed of about 2,200 square miles. The portion of 
Lillooet river above Lillooet lake is about 50 miles long, drains an area of 
1,600 square miles and rises in the mountainous country north of Jervis inlet ; 
near the Pemberton meadows, at the head of Lillooet lake, it has a tortuous 
channel and is sluggish. These meadows are subject to flooding, and a scheme 
has been proposed to drain them by lowering Lillooet lake. The lower portion 
of the river falls about 640 feet between Lillooet and Harrison lakes—a distance 
of 30 miles. 


Plate 25 


QUESNEL RIVER—DEVELOPMENTS IN CONNECTION WITH GOLD MINING 


A.—Dam at outlet of Quesnel lake, showing sluicegates. 
B.—Dam at outlet of Quesnel lake, showing spillway. 
C.—View on Twenty-mile creek, showing typical hydraulic placer mining, 
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Chilliwack River rises in Chilliwack lake, which has an area of 2,600 acres, 
at an elevation of 2,130 feet. It now discharges into Sumas lake—low water, 
9 feet ; extreme high water, 36 feet. The Chilliwack formerly flowed into 
the Fraser river through a number of channels, but some twenty years ago it 
was diverted by a dam, through Vedder River channel, into Sumas lake. Its 
watershed is well wooded, is mountainous and approximates 450 square miles. 
About one quarter of this lies in the state of Washington. The valley is in the 
coastal region and probably has an annual precipitation of 40 to 70 inches. 
The fall of 2,000 feet in about 25 miles indicates that the Chilliwack possesses 
power potentialities. There are, however, no pronounced falls, and any 
development might prove expensive. Control of its severe freshets would 
greatly benefit agricultural lands near its mouth. 


Coqguthalla River is a swift mountain stream ; it falls into the Fraser at 
Hope and drains a watershed of about 335 square miles. The mountains rise 
steeply from the narrow valleys of the main stream and its tributaries, the 
river being frequently bordered by steep cliffs. The vegetation is coastal and 
undergrowth is dense. 


In 33 miles it descends 3,000 feet in a succession of rapids, without any 
very pronounced falls. There is, however, one descent of 15 to 20 feet about 
one-half mile above the Natural bridge, and several schemes for its develop- 
ment have been proposed. In 1913, the British Columbia Water Rights 
Branch investigated* the power possibilities near its mouth, where there 
are three distinct box cafions with rock walls, almost overhanging the 
water in some places. Alternative schemes have been suggested. In 
each case, an intake dam 60 feet high, at the head of the upper box cafion 
about 5°3 miles from the mouth, has been proposed. One scheme pro- 
poses a tunnel 2,600 feet long, developing a head of 225 feet ; the other, a 
tunnel 3,900 feet long, developing a head of 315 feet. The suggested dam would 
flood about 140 acres, but no extensive storage could be provided without high 
and costly dams. The power development, consequently, would be limited 
by the low-water flow. The proximity of the Kettle Valley railway would have 
to be considered in any proposed power development. 


Nahatlatch River is the largest tributary of the Fraser between Hope and 
Lytton. It rises in the Coast mountains and drains approximately 425 square 
miles. There are four lakes. The upper three lakes are at practically the 
same elevation and aggregate 7 miles in length. The fourth and lowest lake is 
about one-half mile long and receives the drainage from an area of 300 square 
miles. Above it the river falls 15 to 20 feet in one-half mile of rapids. Below 
the lowest lake, a dam could be built which would ‘drown out’ all the lakes 
and would flood portions of a wide valley above the uppermost lake. The 
lakes are at an elevation of about 900 feet. Below their outlet the river falls 
550 feet in a series of rapids 8 miles long. Two important tributaries join the 
river below the lake. A fairly large power development is possible on this 
stream, but its cost would require careful investigation. 


*See Annual Report of Minister of Lands, British Columbia, for 1913, p. D147, 
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honaecn The Thompson river was named after the famous geographer, 
River David Thompson. It is the most important tributary of the 

Fraser and drains one of the more settled areas of the interior 
of the province. 


The Thompson river, from the head of the North Thompson, is 280 miles 
long and drains an area of about 21,500 square miles. The North Thompson 
and South Thompson have their confluence at Kamloops. The North Thomp- 
son has considerably the heavier mean flow and drains a watershed of about 
7,850 square miles, while the drainage area of the South Thompson is about 
6,750 square miles. 


In summer, the Thompson river is navigable from Kamloops lake to 
Shuswap lake on the South branch. The North Thompson is also navigable 
from Kamloops upstream for 90 miles and also along certain stretches above 
this point. | 

For purposes of description it is convenient to consider the watershed 
drained by the Thompson as subdivided into two main sections: First, the 
area lying in the dry belt ; second, the area further east, draining a portion of 
the westerly slopes of the Monashee mountains. While these areas gradually 
merge into each other, marked differences of precipitation over these two 
regions reflect striking differences in attendant phenomena. 


In the dry belt the plateaus are generally covered with scattered bull 
pine and small timber, and the valleys are narrow. ‘There are also mountains 
with elevations of 5,000 to 6,000 feet, on which are found good fir and some 
cedar and hemlock. (See Plate 10.) 


The climate of the dry belt is characterized by a low mean annual precipi- 
tation of from five to fifteen inches. The summer rainfall is small and the 
snowfall varies from one to two feet in the valleys to four to six feet in the 
hills. The summers are very hot and dry, with cool nights. The winters 
are dry and cold, with short spells of extreme cold, when the thermometer 
may drop to 40° below zero. 


Owing to the requirements of irrigation, the stream-flow of the dry belt 
has been specially studied by officers of both the Dominion and Provincial 
governments. Up to the present time, nearly all the irrigation in British 
Columbia has been based on gravitation supply from the smaller creeks. Com- 
paratively little has been done to store the waters of the spring floods and 
still less to provide a supply from the larger rivers by pumping. 


The warm sun in April and May, assisted by Chinook winds, melts the 
snow, and freshets occur usually about the second or third week in May. The 
flow decreases in June, and, during July and August, when the water is required 
for irrigation, many water-courses are almost, or wholly, dry. The autumn 
rains are light and cause a barely perceptible increase in the flow, while in winter 
the creeks are frost-bound. 

The foregoing demonstrates that, in the valleys of the lower Thompson 
and of its tributaries, the interests of irrigation are paramount. There are, 
however, some streams on which power developments, possibly in connection 
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with irrigation projects, might be undertaken in order to provide, at certain 
seasoas, a limited amount of power. 


Between Kamloops lake and Ashcroft, 20 miles below, the Thompson 
river falls 200 feet. Between Ashcroft and Spence Bridge it falls 225 feet in 
25 miles, and between Spence Bridge and its mouth, at Lytton, it falls 320 feet. 
For reasons explained more fully in discussing the Fraser river, the chief being 
the railways constructed on its banks, it is improbable that any attempt will be 
made in the near future to develop the large water-power potentialities of the 
Thompson. 


The more easterly portion of the Thompson watershed includes the tribu- 
taries to Shuswap lake (except Salmon river which lies in the dry belt) and the 
upper portion of the North Thompson and its tributaries. The agricultural 
development is here less advanced and much of the ground is rolling and rather 
hard to clear. There is good timber in the valleys and on the mountain slopes. 
The high water elevation of Shuswap lake is 1,149 feet. The mountains at the 
headwaters of its tributaries rise to elevations of from 6,000 to 8,000 feet. 


The precipitation-over this portion of the watershed ranges from 15 inches 
on the borders of the dry belt to 40 or 50 inches on the higher mountains. 
The runoff from the various streams reflects this higher precipitation, and 
the district is well supplied with water-power. Several small streams have 
been developed, the most important being the Kamloops city plant on 
Jearriére river. 


Tributaries to lhe more important tributaries of the Thompson are as 
Thompson follows : 

River Nicola River drains an area of 2,650 square miles. It flows 
out of Nicola lake at an elevation of 2,020 feet and descends 1,300 feet in 45. 
miles to its mouth at Spence Bridge, its watershed lying in the dry belt. The 
Nicola valley is a well-known ranching country, and mining is also carried on. 
The water-power possibilities are limited to a few very small powers on 
some of the tributaries. The Canadian Pacific railway follows the banks of the 
main stream and would render it difficult to make any developments thereon. 


Bonaparte River drains an area of 2,050 square miles. The watershed lies 
in the dry belt, and the waters of the streams are required for irrigation. There 
are several lakes at its headwaters at elevations of from 2,000 to 4,000 feet ; the 
largest, Bonaparte lake, is about 10 miles long, 2 miles wide, and at 3,834 feet 
above sea. Much of the lower land is irrigated and is now under cultivation. 
North of the Railway Belt the altitude of the valleys is higher, hence the preci- 
pitation is a little heavier, and there is more timber. For the last four miles of 
its course the river flows through a deeply eroded cafion. A small develop- 
ment was made here for lighting the town of Ashcroft, but in the spring of 
1913 the plant was put out of commission by a washout. 


Deadman River drains an area of 500 square miles. It rises in several 
small lakes at elevations of about 4,000 feet. It is in the dry belt and, while 
power developments would be subservient to irrigation interests, there are 
several small power possibilities. 
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Adams River has a drainage area of about 1,215 square miles. There 
are large areas of valuable timber on the watershed, and the Adams River 
Lumber Co. has built a dam for lumbering purposes about a mile below the 
outlet of Adams lake. The lower river offers an excellent power site and 
Adams lake—area of about 54 sq. miles—affords valuable storage. This 
potential power is of great economic importance in connection with the develop- 
ment of this territory. 

Shuswap River, also tributary to Shuswap lake, drains a watershed of 
2,050 square miles. There are two power sites on this river, one below Mabel 
lake and one at the cafion 12 miles above Mabel lake. Inconnection with the 
latter, extensive studies have been made under the direction of Mr. A. R. 
Mackenzie, for the Couteau Power Co. (see p.173), and an ultimate develop- 
ment of about 18,000 h.p. is contemplated. (For Shuswap River cafion see 
Plate 21.) 

The tributaries of the North Thompson are not as well known as those 
of the South Thompson. The Barriére river has been partially developed by 
the city of Kamloops. On Murtle river, tributary to the Clearwater, there 
is an undeveloped power of considerable magnitude. Many other tributaries 
to the North Thompson, particularly those from the east, are known to possess 
opportunities for smaller developments. See list of water-powers for a sum- 
mary of the information available. 


Tributaries to Bridge River is the first large tributary to the Fraser river above 
Fraser above i ; 
Geedeance of the confluence of the Thompson. It was explored by miners 
Thompson in 1858, and was prospected nearly to its source. The valleys 


of its upper tributaries penetrate the eastern slopes of the Coast mountains. 
It drains 2,540 sq. miles of extremely mountainous country. Bridge 
river may be divided into four portions, wz., the river below the cafion,’ 
the cafion itself, the river immediately above the cafion, and the upper 
waters. Bridge river, between its mouth and the confluence of the 
North fork—a distance of 16 miules—has alluvial benches at each side 
and lies in a narrow valley between steep mountain slopes. There 
is insufficient precipitation for agricultural purposes, but the benches, when 
irrigated, yield good crops. ‘The cafion is situated above the confluence of 
the North fork. It is 12 miles long and is very rugged. The fall in the cafion 
averages over 50 feet to the mile, and, being fairly evenly distributed along 
its length, produces a succession of rapids. It is, generally speaking, a succes- 
sion of narrow gorges followed by wider gravel bars ; at places it narrows to a 
width of 120 feet. Upper Bridge river—the stretch above the cafion—is a 
sluggish stream flowing through a narrow valley, at no place more than a mile 
wide. The banks are low and are overflowed during the freshet season. The 
valley is bounded by steep mountains. (For dam-site in Bridge River valley 
see Plate 24.) The upper waters consist of several mountain streams, drain- 
ing, for the most part, narrow valleys. There are a number of mines on 
these streams, chiefly on Cadwallader creek. 

There are no large lakes on Bridge river or its tributaries, and the runoff 
varies between wide limits. The precipitation increases towards the head- 
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waters. Power developments on the Bridge River watershed are limited to a 
few mining plants on the tributaries, but the contemplated diversion of the 
waters of the main stream to Seton lake, by means of a tunnel, constitutes 
one of the larger power potentialities in this part of the province. (See page 
171, for further details.)* 

The Chilcotin river is about 145 miles long and drains an area 
Chilcotin River of about 7,000 square miles of the westerly section of the great 

Interior plateau. Tf 

Southwestward from Chilcotin post office, the country has a rolling sur- 
face, spreading wide and sloping slightly towards the Chilcotin valley, which 
appears like a deep gash in the midst of an extensive plateau. Beyond the 
valley the plain extends for many miles, inclining slowly upward to the gentle 
slopes of a bounding range of wooded hills, above which rise the snow- 
clad peaks of the far distant Coast mountains. (For view of Chilcotin 
valley and plateau, see Plate 22, also compare view opposite p. 236 in 
Report of Geological Survey of Canada for 1875-76.) The Chilcotin plateau is 
generally open and prairie-like, diversified with patches of woodland and 
covered with a good growth of bunch grass. This forms a fine stock-raising 
region, and parts of it are already occupied by ranchers. The district is, in 
large part, underlain by Tertiary rocks, chiefly volcanic. 

The greater portion of the Chilcotin watershed lies in the dry belt. The 
branch which retains the name Chilcotin gathers its waters from several creeks, 
‘ which, in turn, drain small lakes lying on the plateau about 50 miles east of 
the Coast mountains. This branch has a small flow, and has no important falls 
or rapids. The major portion of the flow of the river comes from the south 
branch, the Chilko, which drains Chilko lake. 

Chilko lake, one of the larger lakes of British Columbia, is about 48 miles 
long, from 3 to 4 miles wide, about 97 square miles in area and lies partly 
surrounded by high mountains of the Coast mountains, many of which are 
snow-covered all the year. It is about 3,880 feet above sea and may afford 
storage. Some of its tributaries have their source in glaciers. 

At the confluence of the Chilko and Chilcotin the river lies about 200 feet 
below the general surface of the country (see Plate 22). Downstream the 
valley gradually deepens and widens and, at Hanceville, 25 miles below, it is 
400 feet below the plains. At its confluence with the Fraser, 28 miles below 
Hanceville, the floor of the valley has dropped until the river is no less than 
1,800 feet below the general level of the Central plateau. Except at one or 
two points, where there are short cafions, the river flows between banks com- 
posed chiefly of sand and gravel, with occasional “‘slides.”’ 

The chief power site listed in the tables is at the first cafion. Herethe 
walls are of rock and'rise to a height of over 80 feet. The rock channel proper 
has a length of about 800 feet. Above and below the cafion the river has 
clay cut-banks varying in height from 300 to 500 feet above low water. Back 

*See “‘ Report on Bridge River” in Annual Report of Minister of Lands, British Columbia, for 
1912, pp. D273, et seg. Also, Annual Report of Minister of Mines, British Columbia, 1910, pp. 134, 


et seq. 
t See Report of Geological Survey of Canada, 1875-76, p. 234, et seg. 


238 COMMISSION: OF CONSERVATION 


of these there are a few narrow benches, wooded on the south, but open and 
grass-covered on the north. Steep side hills rise to the general level of the 
open prairie country at an elevation of between 1,800 and 2,000 feet above the 
river bed. Other power possibilities are said to exist on Big creek and on 
Taseko (Whitewater) river, but the district as a whole does not appear to 
afford much scope for desirable developments. j 


Quesnel river, named after Jules Maurice Quesnel, is one of 
Quesnel River the more important tributaries of the Fraser. Its watershed 

has an area of about 4,500 square miles and includes a large 
area in the southern portion of the Cariboo range. The North fork drains 
about 1,000 sq. miles and the South fork about 2,500 sq. miles. 


The Cariboo district may broadly be divided into two parts : First, that 
portion of the country which has an elevation above sea level of from 1,800 to 
4,000 feet, and comprises the large valleys and plateaus of earlier periods, 
which are traversed by the larger old river channels, such as the Quesnel River 
system ; and, second, the more elevated portion, as represented by the moun- 
tainous region around Barkerville. 

In the lower territory the gravel-bearing streams, after leaving the con- 
fines of the more enclosed valleys, issue into wider and more level valleys or 
plains. Here, for the most part, their courses are less rigidly defined, their 
flow being slower and their channels larger.* 

There is a marked difference between the climates of the lower Quesnel 
valley and the upper portion of the watershed. Thus, at Quesnel, the mean 
annual precipitation is about 14 inches, and, in dry summers, irrigation is 
practised ; while at Quesnel Forks and above, the physical appearances indi- 
cate a considerably greater precipitation. The lower river valley, in general, 
passes through a district composed of gravelly hills, and high bench lands 
thinly timbered with poplar, birch and other small growth. Few patches of 
old timber remain. Some years ago, a large portion of the district was swept by 
a destructive fire. About five miles above the mouth of the river, is the 
‘First’ cafion—simply a great gash cut by the river in the gravel banks, which 
are constantly sliding into it. This so-called ‘cafion’ is not suitable for 
power development. From the ‘cafion’ to the Forks the character of the 
river does not vary greatly. The channel in many places is obstructed by 
gravel bars formed by the frequent slides. (For typical country in vicinity of 
Quesnel river, also cut-banks, see Plate 23.) 

Between the mouth and the Forks there is only one favorable site for sub- 
stantial power development, namely, at a rock cafion about 20 miles upstream. 
Here the river narrows to a width of 100 to 250 feet, and falls about seven feet 
in 2,000 feet. The cafion has rock walls and forms an excellent dam site. 
Probably a head of from 25 to 40 feet might be obtained. None of the tribu- 
taries below the Forks afford scope for large power development—the largest, 
Beaver creek, has a normal summer flow of about 30 to 50 second-feet at its 


*See “Report on the Geology of the Mining District of Cariboo,’’ by Amos Bowman, in 
Report of Geological Survey of Canada, Vol. III, 1887-88. 
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mouth, and is said to be almost dry at low water. (For power site on Quesnel 
river see Plate 23.) 

The North fork of the Quesnel drains Cariboo lake and the South fork 
carries the discharge of Quesnel lake. Cariboo lake is 10 miles in length by one 
mile in width, and occupies the southern end of a low depression which is 
drained by Swamp river and extends many miles to the north. Quesnel lake 
has an area of about 133 square miles, and extends easterly in a narrow valley 
for some 70 miles, having a north arm about 18 miles long. It is usually 
closed by ice from November to March. The North fork drains a district 
which appears to have an average precipitation rather larger than that of the 
area drained by the South fork. Owing to the regulating influence of Quesnel 
lake, especially as modified by the dam at the outlet, it is probable that, on the 
South fork, the range between high and low water is less than on the North fork. 


The difference of elevation between Quesnel Forks and Quesnel lake—a 
distance of seven miles—is 235 feet. If a dam of sufficient height to regulate 
the lake level were erected below the outlet of Quesnel lake and a flume and 
pipe-line constructed to a power site on the South fork, one mile above Quesnel 
Forks, an effective working head of 200 to 220 feet might be secured. A 
favourable location for the pipe-line might be found along the benches adjacent 
to the road from Quesnel Forks to the lake. 


In view of the fact that storage is afforded by Quesnel lake, that the water- 
shed lies in a region of considerable precipitation, and that the development 
would be comparatively easy, this is probably the best large power possibility 
on the tributaries of the Fraser north of Bridge river, and hence is of great 
economic importance in connection with the development of this part of the 
province. Alternative methods for developing this head are suggested in the 
tables, but the scheme outlined above would probably prove the most satis- 
factory. 

The North fork of the Quesnel is not so large as the South fork. For the 
first six miles it is a swift stream with, here and there, broken water. It flows 
between high gravel banks, and has, in places, cut-banks several hundred 
feet high. The falls, two miles below Cariboo lake, have a descent of 12 feet. 
The additional fall in rapids above and below gives a possible head of 60 feet 
in half a mile. Suitable dam-sites exist, and a dam near the falls would control 
. Cariboo lake for storage. Below the falls the North fork descends between 

30 and 40 feet per mile and additional head might be developed by fluming 
along the northwest side of the river. (For views on North and South forks 
see Plates 24 and 25.) For a similar distance the total head obtainable 
on the North fork might be rather more than on the South fork but, owing 
to the smaller watershed and the lesser facilities for storage in Cariboo lake, 
less power would be secured. In addition to these main power sites there are | 
no doubt several streams tributary to Quesnel and Cariboo lakes which would 
- afford opportunities for smaller developments for mining and other local pur- 
poses. : 
The Cariboo district has, for over half a century, been famous for its gold- 
bearing streams. In the past a large amount of gold has been taken from the 
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placers of the Quesnel and lesser streams in the Barkerville district. In 1896-97, 
a dam* was constructed at the outlet of Quesnel lake at a cost of $750,000. 
It cut off the supply of water to the South fork, but unfortunately the amount 
of gold found in the river bed proved insufficient to make the undertaking 
profitable. (See Plate 25.) 

Works for the control of water for mining purposes are usually constructed 
for temporary use only. Thus there are throughout the province, and especi- 
ally in the Cariboo district, a great number of abandoned ditches and appur- 
tenant works. The ditches are the most permanent of all the evidences of 
past activity, and may be followed around the hillsides for many miles. Refer- 
ences to these old plants are made in the Reports of the Minister of Mines, British 
Columbia. The most extensive installation of its kind in British Columbia is 
that of the Quesnel Hydraulic Gold Mining Co. on Twenty-mile creek, a 
tributary of the Quesnel, about five miles below Quesnel Forks.t (See Plate 25.) 

The widespread occurrence of gold in the gravel deposits of the Quesnel 

river had long been known. To secure an adequate water supply at sufficient 
elevation for hydraulic mining operations, the Quesnel Company installed an 
extensive system for the diversion of water from Swift river to Twenty-mile 
creek. The ditch system is 25 miles long and includes three inverted siphons. 
The diverting dam is 35 feet high and 600 feet long, the catchment area is 
about 200 square miles and the working head about 500 feet. The cost of the 
entire equipment is said to have been about $1,000,000. Very extensive tests 
of the gravel deposits were made previous to the installation of the plant, but 
the practical working did not come up to expectations and, in 1913, the plant 
was shut down. 
The Blackwater river discharges into the Fraser from the west, 
35 miles above Quesnel. As the West Road river, it is men- 
tioned in the Travels of Alexander Mackenzie, as the point at 
which he left the Fraser and struck westward on his famous overland journey, 
in 1793, to the Pacific. It drains 5,000 square miles of the Interior plateau, 
and is about 150 miles long. East of the Telegraph range it flows through a 
deeply-eroded channel, about 200 feet below the level of the plateau.t 

The Blackwater rises on the slopes of the Itcha and Ilgachuz mountains, 
isolated ranges rising to an elevation of 2,000 to 3,000 feet above the plateau. 
Compared, however, with the great peaks of the Coast mountains lying to the 
west, their mass and altitude are insignificant, and cannot seriously modify 
the climate of the district. Precipitation, however, is probably rather heavier 
in their immediate vicinity. Snow may usually be found on their northern 


Blackwater 
River 


* A raceway is cut out along the north bank of the river. It is faced with cribbing and 
sheet piling, is 400 feet long, 127 feet wide and has 9 regulating gates, each 12:4 feet wide at 
the upperend. These gates may be raised to an extreme height of 19 feet. To the right of the 
raceway and at the upper end of the island is a pier 220 feet long and 17 feet high above low 
water. The remaining section of the dam is in the form of a segment of circle of 415 feet 
radius. It is 93 feet wide at the base with a planked slope, heavily rocked, sloping upstream 
for a distance of 36 feet. The crest of the weir is 10 feet wide and 5 feet above average high 
water, or 12 feet above low water. 

+ A full description of this plant, supplemented by many illustrations, is to be found in the 
Reports of the Minister of Mines, British Columbia, for the years 1910, p. K47, and 1911, p. K52. 

{See Geological Survey of Canada, Report of Progress, 1875-76, pp. 241 et seq. 
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BLACKWATER RIVER 


A.—Second cafion near mouth. Very typical of many deeply eroded river channels in the interior of the province. 
B.—Fall below Tsacha lake. 

C.—Cafion at Telegraph Trail crossing. 

D.—Cascades below Chine lake. 
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slopes during the greater part of the summer months, and it is from this source 
that the Blackwater river derives the bulk of its summer flow. The Telegraph 
range is not of sufficient elevation to affect, to any great extent, the climate of 
this district. 


The watershed of the Blackwater river lies entirely within the dry belt. 
There are no precipitation data from stations within its borders. An estimate, 
based on the record of the nearest stations and on reports from various sources, 
would indicate an annual precipitation of from ten to fifteen inches. However, 
where affected by local ranges of mountains, the quantity may either be in- 
creased or decreased. The upper part of its watershed, except in the immediate 
vicinity of the Itcha and Ilgachuz mountains, probably has less precipitation 
than the more easterly portion. 


_ The timber is mostly jackpine, with some small spruce, poplar and willow 
brush on the bottom lands. There is little undergrowth except on the river 
banks, and much of the wooded country is of an open, park-like character. 
Considerable areas on the western side of the Telegraph range have been 
devastated by recent forest fires, and very little old timber remains on the 
watershed. 


Of the rivers of the province which drain areas in excess of 3,000 square 
miles, the Blackwater probably has the lowest runoff per square mile.* There 
are numerous small lakes in the Blackwater district, and some expansions of 
the river and its tributaries, but their combined area is not great, neither do 
they afford much opportunity for storage. A slight improvement might be 
made in the regimen of the stream, by the control of the discharge above the 
cascade at the outlet of Cline lake, and possibly below the outlet of Tsacha 
(Long) lake, some distance above the waterfall. 


Opportunities for extensive power development on the Blackwater do not 
exist. Details of the possible power sites are given in the tables. The chief 
points where small powers might be developed are at Blackwater cafion ; the 
rapids in the Telegraph range ; at the cascades and at the waterfall. (See 
Plate 26.) 


Of the tributary drainage areas of the Fraser, the area drained 
Nechako River by the Nechako is next in magnitude to the Thompson River 

watershed. The total watershed of the Nechako is about 
17,900 square milés, thus exceeding the area—14,300 square miles—drained 
by the Fraser river above their confluence at Prince George. The upper Nechako 
—the portion of the river above the mouth of Fraser Lake stream—trises on the 
eastern slopes of the Coast mountains and flows, in an easterly direction through 
the Tetachuck Lake and Ootza Lake branches to Natalkuz lake, thence north- 
easterly to its confluence with Fraser Lake outflow. The watershed of the 
upper Nechako, including the Fraser Lake tributary, is about 9,000 square 
miles, of which 5,000 square miles lies above the outlet of Natalkuz lake. 


* The small discharge of the Blackwater was commented on as early as 1828; see Peace 
River, a Canoe Voyage from Hudson Bay to Pacific ; Malcolm McLeod, 1872, onp. 31. ‘‘This 
stream [t.e.. Blackwater river] . . . .. has hardly a drop of water in it.” 
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The ‘dry belt’ extends over a large part of this watershed, and the flow 
of the tributary streams depends upon the character of their respective water- 
sheds. Probably more than 75 per cent of the flow at Fraser Lake confluence 
comes from above Natalkuz lake. In summer the discharge from Cheslatta 
lake falls to less than 40 second-feet. 

Valuable storage could be obtained on Frangois lake for the power site 
at its outlet. The discharge of the lake is affected by the direction and strength 
of the wind. The outlet from Francois lake is quite restricted, the waters 
flowing through a deep cafion. Its tributary watershed, however, is relatively 
small, and does not extend to the Coast mountains. The Entiaco, Endako 
and Tatalkuz, tributary streams, are small. 

Storage may be secured on numerous rather large lakes, such as Teta- 
chuck, Natalkuz, Cheslatta, Francois, and possibly also at the outlet of the 
Eutsuk lake. Many tributaries of the Nechako rise in the snow-covered 
peaks of the Coast mountains. This, in conjunction with the regulating effect 
of the lakes, even under natural conditions, indicates the probability that the 
discharge from the Nechako is more uniform than that from other tributaries 
of the Fraser. 

Particulars of the various power sites are listed. The Grand cafion is worthy 
of further investigation. If developed, in conjunction with a storage site at 
Natalkuz Lake outlet, it might form a valuable power. (See Plate 27.) 

The lower Nechako flows through a country described as ‘“‘constituting 
the greatest connected region susceptible of cultivation in the province of 
British Columbia,’’*—but possibly an exception would have to be made in ~ 
favour of the Peace River territory. The Grand Trunk Pacific railway follows 
the Nechako valley from Prince George to Fraser lake. This district is de- 
veloping, and will, no doubt, eventually become one of considerable agri-. 
cultural activity. The Chilako valley and the country bordering the Nechako 
river, especially on the south side, contain a large area of land suitable for 
agriculture. There are many extensive patches of open grassy land and 
occasional fine groves of cottonwood of good size. 

Arid or semi-arid conditions are maintained from the eastern foothills of 
the Coast mountains, westerly, to the Telegraph range; but, east of the latter, 
there are clear evidences of a greater precipitation which, in normal years, is 
probably sufficient for agricultural purposes. 

The country between Fraser lake and Prince George, through which the 
lower Nechako flows, has the appearance of an extensive fertile plain, com- 
paratively level and well wooded. From the river, no high hills are visible. 
About a mile below the Fraser Lake stream, there is arapid with low cliffs of 
basalt. Seven miles below, the river becomes contracted and rapid and breaks 
through some low rocky hills. Ten miles below, a second rapid occurs, with 
small rocky islets, and from this point to the junction of the Stuart—38 miles— 
the river flows in a fairly direct course. 

On the upper part of this 38-mile stretch, the land level seldom rises 50 
feet above the stream, but, as the river descends, it eventually appears to stand 


*See Report, Geological Survey of Canada, 1879-80, p. 30B. 
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about 100 feet above it. For ten miles below the mouth of the Stuart, it flows 
through flat country, with several lower: benches between the river and the 
general level of the plain. The river here turns northward and describes a 
semicircle in passing through a low range of rocky hills, on the east side of 
which is a rapid, one of the worst on the lower Nechako. Thence, to the 
mouth of the Chilako, it is rather crooked and is depressed 150 to 200 feet 
below the general level of the surface of the country. From the mouth of the 
Chilako to Prince George the river is rapid and shallow.* 


The Stuart river rises in Stuart lake, and is the chief tributary 

Stuart River of the lower Nechako. Its drainage area of some 5,600 square 

miles includes several large lakes, and extends northwest for 

over 200 miles, to north of latitude 56°. From Stuart lake to the Nechako 

river its course is 50 miles in length and, except at two or three points, its flow 

is sluggish. The banks are generally low and flat, the level country 
extending about ten miles on each side of the river. 


The waterways from Prince George to Fraser lake and the Stuart 
river and lake are all navigable at certain stages by small stern-wheelers, but 
the proximity of the Grand Trunk Pacific railway will lessen the necessity for 
water transport on the lower Nechako. Should future development make it 
advisable, it would be possible to improve the Stuart river so as to provide 
a water route from the Nechako to the head of Tacla lake. 


The precipitation over the Stuart River watershed, while usually sufficient 
for agriculture, is not heavy and, consequently, the low-water flow is com- 
paratively small. 


As might be expected in a country with the characteristics of that drained 

by the lower Nechako, the water-power possibilities are neither numerous nor 
large. There are two sites on the Stuart river, and possibly two or three on the 
lower Nechako. In each case it would be a low-head development, involving 
the construction of expensive works. Moreover, on the Nechako, the proximity 
of the railway tracks and the possibility of damage by back-flooding would in 
some cases limit the head. At the upper site on the Stuart river a dam might 
be built to control Stuart lake for storage. No large power possibilities have 
been found on the adjacent tributary streams. It may be pointed out, however, 
that, when the demand is sufficient to warrant the development of the power 
available on the upper Nechako, the surrounding district is well within the 
radius of modern high tension transmission. 
Between Prince George and the mouth of Bear river, the upper 
Fraser river makes its great northern ‘bend’ around the 
hilly country north of the Cariboo mountains and almost 
reverses the direction of its flow from south at Prince George to northwest at 
Bear river. Between Bear river and Téte Jaune, the Fraser flows in the great 
Intermontane valley, elsewhere described. 

Descending the upper Fraser valley, the flat land commences about 10 
miles above Téte Jaune near the confluence of Grand Fork river. At 


Upper Fraser 
River 


* See, Geological Survey of Canada, Report of Progress for 1876-77, pp. 52 et seq. 
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Téte Jaune the valley is two miles wide, and, from this point, it maintains a 
northwesterly course for 150 miles, gradually increasing to four miles in width 
at Goat river, and to about eight miles at Catfish creek. The valley floor is at 
a mean elevation of 2,250 feet above sea level, and is bounded on each side by 
high mountains from 6,000 to 9,000 feet in elevation. The highest peak 
of the Rocky mountains, mount Robson, elevation 13,068 feet, is at the head 
of the Grand Fork tributary. 

The larger part of the upper Fraser valley was, at one time, covered with 
heavy timber. At the present time, there are patches, mostly near the foot of | 
the high bordering mountains, which, in the size of the individual trees and 
the density of the undergrowth, resemble the Pacific Coast forests. Forest 
fires have destroyed large areas. At present, except for the patches of large 
timber above mentioned, the valley is covered with a light growth of jackpine 
(up to 18 inches) with an area of second-growth spruce, fir and cedar (up to 
30 inches). The banks of the river are generally bordered by cottonwood, 
alder and willow. : 

The lower and more northern portion of the valley has a somewhat higher 
precipitation than the southern portion of the valley and the timber growth - 
is correspondingly heavier. 

The valley contains considerable areas of land suitable for settlement. 
The bottom lands are from five to twenty feet above the river and the bench 
lands from 40 to 200 feet higher. For some time to come, lumbering will 
probably constitute the chief industry in the valley. 

Throughout its entire length, the river follows a very winding course, 
meandering from side to side of the valley. The current varies from two to 
seven miles per hour, but, in general, is about three miles. During high-water 
stages the river was navigated from Prince George to Téte Jaune during the 
building of the Grand Trunk Pacific railway in 1912 and 1913, but, with the 
passing of railway construction, most of the traffic disappeared. 

Except, possibly, at the Grand cafion, 100 miles above, there are no 
power sites on the main river between Prince George and Téte Jaune. Several 
of the tributaries, more particularly those coming from the Rocky mountains, 
afford possibilities for power developments, and, on some of these, storage 
lakes at considerable elevation above the main valley are reported. This 
territory, however, has not been examined in detail and its power possibilities 
are by no means adequately known. 

The higher reaches of the upper Fraser extend to the vicinity of Yellow- 
head pass. Six miles below the summit, and a mile west of Yellowhead lake, 
it enters the main valley. The valley is wide and partly open. About 20 miles 
from the summit the Fraser flows into Moose lake, which is 74 miles long and 
one mile wide. South of the lake the mountains rise abruptly from the water’s 
edge, while to the north the country inclines moderately for some distance 
before the steeper slopes begin. Issuing from Moose lake, the Fraser moves 
sluggishly in a wide channel for two or three miles, then it narrows, and, taking 
a steeper grade, rapidly descends. Further on, the valley becomes more con- 
fined and the hills close in on both sides. The narrowest point is some eight 
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miles below the lake, after which it again widens. Downstream, fourteen miles 
from the lake, the river is joined by the Grand fork. In this portion of its 
course, it is joined by several tributaries and, while power development is 
feasible at one or two points on the main river, the tributaries probably offer 
more attractive possibilities. 

The chief tributaries of the upper Fraser are the Salmon, Willow, Bowron 
(formerly Bear), and McGregor (formerly North fork) rivers. The main 
branches and tributaries of the McGregor river have not been examined for 
power sites. They drain two narrow valleys parallel to the main range of the 
Rockies. The Salmon river has no large power possibilities. There are some 
power sites on both the Willow and Bowron rivers, described in the tables. 
(See Plate 27.)* 

*For fuller description of Upper Fraser valley, see Annual Reports of Minister of Lands, 


British Columbia, for 1912, pp. D284-291 ; and for 1913, pp. D427-433; also, see Geological Survey 
of Canada, Annual Report (new series), Vol. XI,1898, 78-79A; 15-20D and 32-35D. 
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Fraser River and Tributaries—District No. II 


NAME OF STREAM 
AND 
SITUATION OF POWER SITE 


REMARKS 


Fraser river : 


229 Cafion between Yale and ? 4: 
EiviGtOn Sosa een kote aces 82,400 150) 200,000§/River descends about 280 ft. in 53m. Rugged cafion 


extends for 30m., solid rock walls, in places only 200- 
300 ft. apart. Difficult to develop. 


230 Cafion between Lytton and 
J Lillooet § See AUS - Ea ReS eee 60:4004. 22. .... {River flows in deeply eroded trough-like valley many 


hundred feet below general surface. 

231 River above Lillooet to Chim- ; : ; 

NEYVCreek Ny cies sao One ae 46200") 2... ....  |Trough-like valley continues, height of banks gradually 

decreasing. Total descent, Chimney creek to Lytton, 

800 ft. in 120 m.; not navigable for cafioes ; numerous 
rapids and cafions. 


232 Cottonwood cafion.......... 37,400 20 | 10,000 |River narrows; water swift and deep ; rock banks rise 

precipitously up to 200 ft. Single channel navigable 
by canoe and steamer. Head optional, limited by back 
flooding. Dam with locks might improve navigation. 


233 Fort George cafion......... 31,350 20 | 10,000 |River 800 ft. wide ; has 5 canoe and 2 steamer channels. 
Precipitous banks and rock bed. Water broken; flow 
swift. Head optional. 


234 Rapids and cafion.......... LO;400 4h 4o.70: .... |Not examined from a water-power standpoint. 


(above mouth of Willow 
river) 


TRIBUTARIES TO FRASER RIVER BELOW CONFLUENCE OF THOMPSON RIVER. 


Dam at outlet of Coquitlam lake diverts its waters to 
Buntzen lake and thence to Burrard inlet. See District 
No. IV, Power Site No. 443. 


Coquitlam river............... 


Pitt lake i eae ee ee ee oy ee Al eee .... {Pitt lake is tidal. Power possibilities on numerous small 
tributaries. 
PAGGITIVON sok. ees Oke 260 Hien .... |Rapid in upper reaches, power possibilities said to be 


relatively small. 


Gilley (Munro) creek : 
(trib. to Pitt river) 


{Gilley Bros. development... . 7 | 600 250 |Partial development to operate rock crushers at quarry ; 
235 250 h.p. plant but sometimes insufficient water. 
t Possible total head......... 6 | 2,000 1,500 |Descent over 2,000 ft. in 1m.; rapids and falls. Storage 


in Gilley and Dennett lakes. 


Widgeon (Silver Pitt) creek: 


(trib. to Pitt lake) , 3 aie 
H2SGehapidanicafionass0 45. o. 25 400 1,800 |400 ft. in 7,000 ft. cafion. Coquitlam municipality sur- 


(4m. from mouth) veyed creek for water supply. City of Westminster 
has made application for power rights. 


Raven (Rushton) creek : ‘ 


(trib. to Pitt lake) : . ; 
+237 Cafion 900 ft. from lake..... 10 | 650 1,500 |Fall of 100 ft. and 550 ft. head in 3m. rapid ; possible to 


-divert water from above falls to lake shore. Small 
lake for storage 650 ft. above Pitt lake and im. distant. 
Rainbow creek (trib. to Pitt lake): ’ ; : 
7238 Series of falls in cafion...... 24 630 2,200 |630 ft. head in 3m. of falls and rapids, dam-site at head of 
falls. Easily developed power. 

West Lillooet river : ; 
Original plan of development 60y| 300 | 10,0001/Proposed development which led to famous Burrard 
(diversion into Kanaka Power case. Kanaka creek is small but flows in deep 
ravine with fall at one point of 100 ft.; good storage in 


creek 
) Lillooet lakes. 
$239; Second plan of development .| ....]| .... .... |3800 ft. fall in 53m. rapids and falls. Proposed flume 
(by flume) along side hills would be expensive and troublesome in 
maintenance. 
Third plan of development...| .... | .... .... |Water might be diverted by tunnel to Stave lake, about 


100 ft. lower than Lillooet lake, and utilized in the 


(by tunnel to Stave lake) | 
Stave River plants. 


North fork West Lillooet river : : 
+239 Falls near north bdy. Tp. 12 . 15 60 150 [Series of falls ; total descent about 60 ft. in 600 ft. Sug- 


gested development in connection with rock quarry. 
Proposed domestic supply to Maple Ridge municipality. 


* See Description of Power Tables. 

tPower sites on streams within the confines of Railway Belt. 

tAssumed for purposes of estimate. 

§For discussion of power possibilities of Fraser river, see page 231. 

|| Watershed area above Pitt lake. 

1About the same amount of power is available whichever method of development is adopted, assuming that in each case 
the total head is utilized. 

y Drainage area above lake outlet. 
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FRASER RIVER AND TRIBUTARIES—DISTRICT No. Il—Continued 
en  ————— —————————— ——————  —— — —— ———————E———E 
Water Head | Horse- 


STREAM AND SITE shed in 


: REMARKS 
sq.miles| in feet} power 


SE LAR ARNE oe OR SY Beek A PRL IPD LLL 
* * * 
Stave river : 
Western Power’ Co. of Can- 
adasvUpper site... .)....2- 450 120 | 52,000$|At Stave falls below outlet of Stave lake (area about 12 
sq. m.). Concrete dam 60 ft. high will be raised 20 ft., 
making area Stave lake about 24 sq. m. Existing 
plant designed for four 13,000 h.p. units, three now 
installed.§ Operating under 100 ft. head; ultimate de- 
$240 velopment 120 ft. head. 

(Leng? Skt 450 120 | 52,0003|130 ft. head is available in Stave river between present 
plant and mouth. Two plans are proposed: (a) One 
dam in rocky cafion near mouth to develop full head, 
(b) two dams, each about 65 ft. high, one at mouth of 
river and the other lm. below present power house. 
Latter plan will probably be adopted. (See page 169.) 

Silverdale (Silver) creek: 
(below Mission) 
tDevelopment by Mission E 
\ Water, Light and Power Co.} Small 200 250 |Rock-fill crib dam 30 ft. high; 72 ft. storage; 34m. pipe. 
55-k.w. generator installed. Possible total head 230ft. 
Bristo creek (trib. to Sumas lake) : 


MPI i ok sae S ce caes Small 300 | 80-100 |300 ft. fall in lm. rapds ; possible dam 25 ft. high would 
give pondage for 12 hours flow. 
Chehalis river : 


7242 Rapids below outlet of lake .. 86y; 400 | 15,000 {600 ft. fall in 8m. rapids ; possible dam 40-60 ft. high, 
storage in Chehalislake. Probably expensive develop- 
ment, necessitating long pipe-line. 

Slollicum creek : || 

(trib. to Harrison lake) 
$243 Succession of falls.......... 5 | 2,800 3,500 |Power house site on lake shore. Highest fall 220 ft.; 
total descent 2,800 ft. in Im. Two small lakes afford 
possible storage. 
Lillooet river : 


Below Lillooet lake......... Zi 200K ens ....  |Descends 640 ft. in 30m. from Lillooet lake to mouth. 
Above Lillooet lake......... E600). tetas .... |Rises in mountainous region, but, near Pemberton 
meadows, flows sluggishly in tortuous channel; subject 
Snowcap (Glacier) creek : to overflow. 
‘trib. to Lillooet river) J 
244 Fall below Glacier lake...... 40-50y| .... Geta a fall reported between Glacier lake and 
mouth. 


Green river : 
(trib. to Lillooet river) 
245 Nairn falls, proposed develop- ; 
TEREST Ue le Ui pes ae ot 180 175 3,200 |175 ft. effective head available. Proposed development 
(5m. from mouth) is below Rutherford and Greta creeks. About 15 ft. 
storage is said to be available in Green lake by lower- 
ing level. Proximity of railway tracks may limit de- 


velopment. 
Soo river : 
(trib. to Green river) : 
246 Cafion 2m. from mouth...... io Pierro .... |No particulars re head available. Storage might be 


developed in series of lakes and large meadows. This 
would augment flow at Nairn falls (see above). 
“alte aa Nee : ' 
trib. to Lillooet river 
247 Suggested development...... Pea (ts, See 950 gel bgaccia wo of 950 h.p. suggested; additional power 
is reported. 
Chilliwack river : 450x4 


OS, Bees te eine ni a rr 150 250 | 11,500 |2,000 ft. fall between Chilliwack lake (2,600 acres) and 
y Fraser river. Stream bed chiefly composed of large 
boulders. Several power sites reported but no pro- 
Tamihi creek : nounced falls. 1 
(trib. to Chilliwack river) 
249 Suggested development..... 
Jones lake : 2 ; 
7250 Proposed development...... 25y *| 1,800 | 25,000 |1,800 ft. in 3m. ria tunnel 10,000 ft. long. Lake, eleva- 
(on east bank of Fraser tion, 2,060 ft.; area, 1,260 acres; storage, 89,000 
river) acre-ft. Area to 50 ft. contour, 2,300 acres. Boulder 
creek run-off about \% that of lake; could be diverted 
into it. 


*See Description of Power Tables. : 

{Power sites on streams within the confines of Railway Belt. ‘ , E : 

tHorse-power of complete proposed installation. About 45,000 h.p. is available continuously at each site. 

§Third unit was installed in 1916, and intake gate and penstock erected for fourth unit. 

||Slollicum creek is one of the several small creeks tributary to Harrison lake. Many of these are unnamed and nearly 
all have stretches of rapids, falls and cafions. Details are not available, but probably numerous small powers 
await development. : F ita : 

1Various projects have been proposed for partially developing latent power possibilities, but any development will 

_- probably be-expensive. The stream is subject to severe freshets and its control is of importance in connection with 

agricultural lands at its mouth. ‘Two proposals contemplate using heads of 250 and 100 feet, respectively. 

'This power site has been specially studied. (See page 174.) 

‘Area determined by triangulation survey by Messrs. Anderson & Warden. 

‘About 310 sq. miles in Canada. : 

x Drainage area above mouth. y Drainage area above lake outlet. 
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FRASER RIVER AND TRIBUTARIES—DISTRICT No. II—Continued 


Water- 


shed in| Head | Horse: REMARKS 
sq.miles| 12 feet] power 


STREAM AND SITE 


Hunter creek : * * * 
(5m. below Hope) 
$251 Fall and rapids near mouth .. 11 700 1,000 |100 ft. fall and 600 ft. descent in 2m. rapids in rocky 
cafion, $m. from mouth. Little if any storage.f 
More fall above. 
Silver (Silver-Hope) creek : 
(near Hope) 
jZo2eRapid near mouths enters 85 | 900] 14,000 {1,040 ft. in 5m. rapids, from Silver lake to Fraser ; lake 
area about 300 acres. 
Coquihalla river :§ 
Rapid and cafion about 5m. 
from mouth 
253 First projected development 2603)) 5225 Stream descends 3,500 ft. in 334m. from Summit lake to 
) Hope. Suggested development with 60 ft. dam at head 
: _of box rock cafion and 2,600 ft. tunnel. 
Alternative scheme......... 260 |} 315 7,500 |Similar dam and 3,900 ft. tunnel. No extensive storage 
except by high and costly dams. 
Nicolum river : 
(trib. Coquihalla river) 
$254 Proposed development...... 58x} 1,800 3,000|||Proposed to erect two dams and form storage reservoir of 
10,000 acre ft. diverting upper part of Sumallow river. ! 
Power plant near confluence with Coquihalla. Stated 
that several times the listed power might be developed. 
Emory creek : 
+255 Rapids 2m. above mouth.... 10 | 1,000 900 bai Se Greens 1,150 ft. in 3m. Proposed to use 1,000 
t. head. 
Yale creek : 
T2050) Pallshinvcanoniue soe nae eae 24 900 2,000 {50 ft. direct fall ; total 900 ft.in 2m. Can. Pac. Ry. has 
(13m. above mouth) small dam for water to tank and hotel. Proposed to 
develop 600 ft. head. 
Siwash creek : 
4257 Rapids lm. from mouth..... Small | 1,000 Proposed to utilize 1,000 ft. head. 
Spuzzum creek: 
+258 Rapids 5m. from mouth..... 65 | 1,000 6,000 |1,200 ft. fallin 54m. rapids. Proposed development of 
1,500 ft. head. : 
Skuzzy creek : 75x 
+259 Rapids near forks........... 64 | 1,000 6,000 |Reported that 1,000 ft. head might be developed. 
(3m. from mouth) 
Anderson creek : 
(3m. south of North Bend) 
7260 Cafion near mouth.......... 180 50 325 |50 ft. in 1m. rapids, 1 per cent grade for 3,500 ft. Further 
; up, slope steeper. Said that 1,000 ft. head might be 
developed. 
North Bend creek : a 
+261 Development by Can.Pac.Ry.| Small 200 10 |Small hydro-electric plant. Creek also supplies Can. 
Pac. Ry. tank and domestic supply. Dam. 20ft. long, 
4 ft. high. One 9-h.p. Pelton wheel. Owing to re- 
quirements for domestic purposes the water-power 
plant has been largely superseded by a steam plant. 
Nahatlatch river : 400x 
$262 Rapids below lakes......... 300y| 550] 30,000 [550 ft. fall in 5m. Dam below outlet of lower lake. 
Storage in chain of 4 lakes. (See page 233.) 
Kwoick creek : 
(9m. below Lytton) 
#2637 Rapidske. sees. He Reva VRE. 13 | 1,000 2,000 |2,000 ft. fallin 6m. Narrow valley, steep rocky side hills, 


many rock slides. Three small lakes 9m. from mouth 
Dam-site at head of rapids. 


THOMPSON RIVER AND TRIBUTARIES 


Thompson river :2 


+264 Cafion above mouth........ 21,500 | 2003) 100,000 2/Descent about 300 ft. in 22m. between Spence Bridge and 
mouth ; rugged cafion. 
Rapids above Spence Bridge.| .... | .... .... {Descent 225 ft. in 25m. between Ashcroft and Spence 
Bridge ; numerous rapids and cafions. 
Rapids above Ashcroft...... te add ete ome .... |Descent 200 ft. in 20m. between Kamloops lake and Ash- 


croft ; numerous rapids. 
Botanie creek : 
(3m. east of Lytton) , 
PFLOOCEVADIGS). Oe nsiaye tte crocus een 30x} 1,000 200 4|2,700 ft. fallin 9m. Head optional. Botanie lake 4m. 
long, }m. wide. Irrigation requirements paramount. 


*See Description of Power Tables. 

{Lake shown on this stream on Yale sheet does not exist. 

y+Power sites on streams within the confines of Railway Belt. 

§See Report, Geological Survey of Canada, 1877-1878, p. 40B. : 

||The estimate here given, assumes no diversion of waters that flow south to the Skagit river. The watershed given is 
that naturally tributary to the Nicolum river. 

1Such a diversion would, however, affect boundary waters. 

Thompson River power will be difficult to develop owing to natural conditions, fishing interests and to railway tfacks 
which parallel river on both banks. (See pages 234 and 235.) 

’Assumed for purposes of estimate. 

4Available during irrigation season. 

x Drainage area above mouth. y Drainage area above lake outlet. 
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CANON ON WILLOW RIVER NECHAKO RIVER 
Suggested development for Prince George hydro-electric supply. Grand cafion above outlet from Cheslatta lake. 


NECHAKO RIVER 
Tetachuck falls, below outlet of Tetachuck lake. 
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FRASER RIVER AND TRIBUTARIES—DISTRICT No. I—Continued 


Water- 


STREAM AND SITE shed in pyre Horse- REMARKS 
sq.miles| in feet] power 


Nicomen river : * * 
(9m. above Lytton) 
+266 Cafion 4m. above mouth .... 43 | 650 100 |650 ft. fallin 4m. Narrow rocky cafion. Above cafion, 
flat valley and Indian reserve. High dam possible but 
would flood part of valley. 
Murray creek : 


(1m. below Spence Bridge) 


+267 Clemes power development. . 48 255 160 /|175 ft. fall in 50 ft. and 25 ft. in 500 ft. rapid ; 255 ft. 
(at mouth) head developed by 12 ft. timber intake dam; short 
tunnel with 16 in. stee Jpipe 400 ft. long. 176 h.p. 
Pelton installed, 12-hour power. Creek also supplies 
Can. Pac. Ry. tank and irrigation. Many small 
cafions, falls and rapids in upper reaches. 
INICOIAITIVOR cree hocks twckad >.| 2,650 Descent 1,320 ft. in about 45m. from Nicola lake to 
\ mouth. In dry belt ; has very small flow and prox- 
imity of railway tracks would make development diffi- 
Spius creek : cult. 
_ (trib. to Nicola river) 
ACO SEC ROIUS Ae slianeel Osis ous. a oie eee es 280 100 350 |100 ft. fallin 2m.; no good storage. Nicola Valley Pine 
Lumber Co. has a 28-ft. dam about 1m. from mouth; 
Bonaparte river : maximum height of dam possibly 50 ft. 
: Ashcroft Electric Co. develop- } 
TACT GH ike, Seri is wath ayes 2 ohe.iay's 2,000 70 300 |Dam in rocky cafion ; washed out in 1913. 
+269 (Power house 3m. from 
mouth) 
Possible development....... ryt: 350 1,500 |A high dam near present dam and fluming to mouth of 
(Rapids in cafion near mouth) river might develop power for pumping for irrigation. 
Deadman river : 
7270 Rapid in cafion 4m. from 
INO OS ele er 540 40 40 /40 ft. fall in 4m. rapid. Irrigation interests are para- 
‘Snohoosh (Deadman) lake mount. 
LEVTIUM SUPERS CV le ic che (ows eee 230y 20 15 |Area of lake 350 acres; dam 20-5 ft. high, 140 ft. long ; 
271 7,000 acre-feet stored for irrigation.t 
Walhachin Irrigation canal ..| .... 98 ....  |Small power development could be obtained during irri- 
(near Walhachin) gation season. 
272 Falls in cafion at the bend 
30m. above mouth....... 170 170 80 |170 ft. sheer drop. Some regulation of flow miglt be 
obtained at head-water lakes. 
Tranquille river : 
+273 Cafion 3m. from mouth..... Dol) tare .... |Cafion 100 ft. wide, steep granite banks. Used for irr- 
| gation. 


SOUTH THOMPSON RIVER AND TRIBUTARIES § 


South Thompson river: 6G, 7OOR) ante « .... |Navigable from Kamloops to Shuswap lake. 

Chase creek : 

He MASE TOUS Lele oa.59' 0 515 shee ie 100 75 20 |Two falls of 34 ft. and 38 ft.; rocky banks. Water supply 
(14m. above mouth) for irrigation and town of Chase. 

Adams river : ] 

7275 Adams River power site..... 1,160y; 165 | 25,000 |Descent 190 ft. in 6m.; two pronounced drops of 65 ft. 
(Adams River Lumber Co.) to each may be combined with rapids between to give 


30,000 165 ft. head. Good storage in Adamslake, area 54 sq. 
m. Rock-filled timber crib dam at outlet is 180 ft. 
long, 15 ft. high, with six sluice gates and fish ladder. 
Celista creek : 
(trib. of Shuswap lake) 
7276 Fall and rapid 1m. from| ; 
HALO sed but ote al siehe eensaed Ss. 150x| 200 1,000 |200 ft. head in 3m. rapids and falls. || 


Seymour river : 
(trib. of Shuswap lake) 4 
7277 West Branch rapids......... Diets “Reels .... {A succession of rapids for many miles ; rocky, boulder- 
strewn bed; narrow valley. Storage possibilities in 
extensive beaver meadows at headwaters. 
Salmon river : 
(trib. Shuswap lake) 
Near junction of North and 
Southworksees terriers: ea nla. 200 ...- |Head of 1,200 ft. reported. 


Ingram creek : 
(trib. Salmon river) 
+278 Suggested development...... 2 Si rats tie .... {Proposed small development, 4,000 ft. south of Kam- 
loons-Vernon road. 


*See Description of Power Tables. 
+Power sites on streams within the confines of Railway Belt. 
tSee also Water Resources Paper No. 8, p. 192. : 
§The mean annual run-off of the North Thompson (watershed area, 7,850 sq.m.) probably exceeds considerably that 
of the South Thompson (6,760 sq. m.). f 
||\See Annual Report, Minister of Lands, British Columbia, 1913, p. D456. 
_x Drainage area above mouth. y Drainage area above lake outlet. 
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STREAM AND SITE li Head | Horse- REMARES 


Shuswap (Spallumcheen) river : * 


7279 Power site 3m. below Mabel 
4,500}|Total fall, Mabel lake to Mara lake, about 120 ft.; 30 to 
40 ft. head might be developed ; good storage available. 


2500 SOUSWADMalis we ae umes 
(12m. south of Mabel lake) 


12,000§:70 ft. fallin about }m. rapids in gorge. Head developed 
by intake dam (90 ft.) backing up water 4m., and 
3,750 ft. pipe to power house. Couteau Power Co. 
proposed development. ‘ 

6,000§;Head developed by 40 ft. dam and 38 ft. fallin 200 ft. 

rapid below outlet. Couteau Power Co. Fourth 


281 Sugar Lake outlet.......... 


development. 
Cherry creek : Said that considerable storage might be developed by 
(trib. to Shuswap river) high dam. 


Fortune (Davis) creek : 
$282 Power development......... 
(by town of Armstrong) 


150|||540 ft. head developed by 3m. pipe line for small lighting 
plant; 16 ft. dam 13m. from mouth. One 150-h.p. 

unit and oil engine auxiliary. Power at 2,200 volts 
Crazy creek: transmitted to Armstrong. 
(trib. to Eagle river) : F 
7283 Small development......... 300 |Small Pelton wheel development ; 7 in. wood-stave pipe. 
Power for saw-mill, fire protection, lighting, and domes- 


tic purposes. Steam auxiliary during winter months. 


NORTH THOMPSON RIVER AND TRIBUTARIES 


North Thompson river........ TAS DOXIN See .... |Navigable for 90m. upstream from Kamloops and in 
several stretches above. 
iHeligate cafionus se ee ere ate. 30 1,300 |Narrow rock cafion. 
284 (160m. above mouth) : : 
Total head in about 4m..... 1,200 | 160 7,000 |Descent 140 ft. in 4m. from head of cafion to still-water 


below and a total of 260 ft. in about 8m. Above cafion, 
fall is about 5-6 ft. per mile. ! 

St. Paul creek : 

(Reserve creek, Reservation 
creek, Schiedam creek) , : : 

1285 Rapids 9m. from mouth..... 59y! 400 350 2400 ft. in 2m. rapids below proposed dam. Storage in 
Paul and Pinantan lakes. Below power site water 
mostly used by Kamloops Indians and Western Cana- 
dian Ranching Co. Any power development would be 
subservient to these irrigation interests; about 350 


Louis creek : h.p. might be developed during season. 
(trib. to North Thompson) : . 
286 Rapid above mouth......... 200x} 200 650 |200 ft.in 2m. rapid. For 5m. stream falls 100 ft. per m. 


Low ‘gravelly banks and bed. Present development, 
overshot wheel 11:5 ft. diam., 900 ft. flume. Head 


Cahilty creek : optional. 
(trib to Louis creek) 
7287 Rapids and cafion.......... 14x! 500 200 |400 ft. in Im. cascades. Above, creek in cafion to lake. 
Estimated fall 1,000 ft. in 3m. rapids. Storage in 
McGillivray creek : Cahilty lake. Head optional. 
(trib. to Louis creek) ; 
288 Rapid 4m. above mouth.... 12 200 40 |220 ft. in 1,000 ft. rapid, and 1,300 ft. in 2m. in cafion. 


to to Head optional. Small turbine being installed. Work- 
1,300 280 | ing head 33 ft. 
Barriére river : 
Initial development by Kam-| 350x 


LOOpSiCIty.. ee ane 135y; 190 2,200 3190 ft. head developed in 3}m. Flume, 5} x8 ft. Two 
(5m. above mouth). penstocks 490 ft. long. Steam reserve at Kamloops. 
289 {Second proposed development} .... 190 5,000 |Same head, with storage in North Barriére lake, eleva- 


tion 2,100 ft.; area at low water 1,200 ac.; level to be 

raised 20 ft. giving 30,000 acre-feet storage. 

Ultimate development....... Been 600 |} 20,000%/Flume and conduit system from North lake with addi- 
tional storage in East Barriére lake. 


*See Description of Power Tables. . 
{Power sites on streams within the confines of Railway Belt. 
tAssumes the prior development of Shuswap Falls site, and some storage on Mabel lake. 
$Initial development. One 96-inch pipe, 4,000 continuous h.p. with peak capacity of 7,000 h.p. Z 
Second development. Two 96-inch pipes, 8,000 continuous h.p. with peak capacity of 13,250 h.p. Storage in Sugar 
lake by dam, raising lake 18 ft. but designed to permit increase to 80 ft. : oi 
Third development. Three 96-inch pipes 12,000 continuous h.p. with peak capacity of 19,880 h.p.; additional storage 
by raising Sugar lake to 40 ft. : F : F 
Fourth development. Installation of second plant at Sugar lake, increasing total capacity to 18,000 continuous h.p. 
with peak capacity of 28,880 h.p. : 3 
{In the winter months the natural flow of the stream is little more than sufficient for the domestic supply to Armstrong 
and an oil engine auxiliary is used. Investigations are being made with a view to increased storage in upper 
watershed. 
1Below Hellgate cafion, the North Thompson falls about 25-30 ft. in 14 miles—below this the grade is steeper, the river 
falling about 260 ft. in 14 miles, and 220 ft. in next 15 miles. See Altitudes in Canada, 1915, by James White ; 
pp. 120 and 250. 
2Available during irrigation season. ss 
3Initial installation, 2 units, totalling 2,200 h.p. Ultimate development 15,000 to 20,000 h.p. Power to be distributed 
along the North Thompson valley to operate irrigation pumps. See page 162. 
x Drainage area above mouth. y Drainage area above lake outlet. 


- eee! 


PRADER RIVER—POWER SITE TABLES au 


FRASER RIVER AND TRIBUTARIES—DISTRICT No. Il—Continued 


STREAM AND SITE 


Lemieux creek : 
2900 Fall 7m. from mouth........ 


Nehalliston creek : 
(trib. Lemieux creek) : 
291 Development by Mount Olie 
Light and Power Co...... 


Dunn creek : 
(trib. Boulder creek) 
DOTMESa won DIANt 2... 006 cases 


Clearwater river :|| 
DS) Ti i 


294 Falls at foot of Lower Clear- 
SAIS HOY 4 [Set ee etc ta ela 


Candle creek : 
(trib. to Clearwater 5m. from 
mouth 
295 Rapids near mouth......... 


Bear creek : 
(trib. to Clearwater 8m. from 
mouth) 
296 Falls and rapids near mouth . 


Beaver creek : 
(trib. to Clearwater 15m. from 
mouth) 
297 Falls and rapids near mouth. 


Bridge creek : 
(trib. to Clearwater) 
298 Fall 2m. below Mahood lake. 


299 { Fall Im. below Canim lake... 
(Total between lakes......... 


Murtle river :5 
(trib. to Clearwater) 
Hetmciken falls..< 2.0 os > «ex « 
300 (1m. from mouth) 
Wawson tallest. etc oek 
(33m. above mouth.) 
Fall 10m. from mouth....... 
Horseshoe falls............. 
301 { (12m. from mouth) 
WICAGOW Talent ie eiclee one 
(13m. from mouth) 
302 Falls, Im. or 2m. below 
Wiurtle JAK. o05.. «fs 3, 


Upper Clearwater river: 
303 Rapids and falls between lakes 


Raft river : 8 
(trib. North Thompson) 
304 Rapids and falls............ 


/ 


*See Description of Power Tables. 
tSee Water Resources Paper No. 14, 


ery Head | Horse- 


sq.miles| in feet} power 


REMARKS 


* * * 
60 70 50 |Fall of 70 ft.in cafion. Storage in Taweel lake, elevation 
3,800 More head above falls.t 
95x . 50 40 |50-ft. head developed by 600 ft. of 16-in. wood stave pipe, 
to small turbine. § 
Small e535. ....  |Smallsaw-mill plant. Storage in Dunn lake. 
1,830 1 40 6,000 2/Reported fall of 500-600 ft. in first 25m. above mouth and 


to be a succession of falls and rapids with a series of 
rocky cafions for a large part of this distance. Storage 
in Clearwater lake. 

1,050 20 2,000 |10 ft. straight fall and 10 ft.in 150 ft. rapids. Storage im 
several lakes. Watershed mountainous; many gla- 


ciers exist. 


Small 800 30 |About 800-900 ft. fall in 1m. 


800 250 {Series of falls 50-100 ft. high and rapids. Total of 800 ft. 
in about 1m. above mouth. 


750 250 |750 ft. in series of falls and rapids in $m. above moutk. 


1,800y 60 400 |River flows in deep gorge or cafion 4m. long with a direct 
fall of about 60 ft. 2m. below lake. 3 


BE she 110 600 |Direct fall 75-110 ft. Storage in Canim lake. 
1,480y| 476 2,500 |Falls 476 ft. in 5m. cafion between Canim and Mahood 


lakes. 4 


400y| 700 | 20,000 |450 ft. fall (in lot 3,210) with 250 ft. head in rapid and 
falls below. Low banks above falls, cafion-like below. 
110 3,000 |Three 20-ft. falls and one 50-ft. fall (in lot 3,208). 


25 700 |Fall of about 25 ft. (in lot 3,494). 
35 950 |Fall of about 35 ft. (in lot 3,499). 
20 550 |Fall of about 20 ft. (in lot 3,998). 


400y 40 1,100 |Said to be fall of about 40 ft. Storage in Murtle lake 
(area, about 15 sq. m.) and in smaller lakes above. 


300 3006} 6,000 |About 600 ft. fall? in 7m. between Upper Clearwater 
(about 20 sq. m. in area) and Clearwater lakes, partly 


in cafion. 


Several falls of 30-40 ft. or more ; grade is 


steepest above outlet of Blue lake. Drains high glacier- 
clad mountains. 


150 |Series of falls in cafion }m. from mouth, two lower 15 ft., 


upper one 25 ft. No information available re upper 
section of river. 


es SSS ee ee ee a 


p. 40. 
§See Annual Report of Minister of Lands, British Columbia, 1913, p. 452. 


This watershed merits fuller investigation. f ; ; 
1Watershed area given is total above confluence of, and including, drainage area of Murtle river. Total drainage area 
of Clearwater is about 4,150 sq. m. 


*The h.p. here given is based on utilization of about 40 ft. head with some stora 


power possibilities of river. 


ge; it does not represent the ultimate 


%See Report, Canadian Pacific Railway, 1874, p. 127 ; also Altitudes in Canada, 1915, by James White, p. 129. 

‘See Annual Report, Minister of Lands, British Columbia 1912, p. D266, and for 1913, p. D322. Altitude of Canim 
lake is 2,557 ft. and of Mahood lake 2,081 ft. 

’See Water Resources Paper No. 14, p. 257. _Horse-power estimates for the Murtle river are based on an assumed flow 
of about 300 sec.-ft. It is believed this is a conservative estimate of the flow that might be maintained by a partial 


use of the storage available. 
*Assumed for purposes of estimate. 


7Probably this estimate of fall is too large. 


8See Water Resources Paper No. 14, p. 260. 


x Drainage area above mouth. y 


rainage area above lake outlet. 


See Water Resources Paper No. 14, p. 217. 
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Water- 
shed in| Head | Horse- REMARKS 


STREAM AND SITE 1 in|; feet 
sq.miles| 12 feet] power 


Mad river : * * 
(95m. from Kamloops) ; \ 
305 Fall and rapid near mouth... 45x 100 |Fall of 30 ft., 30-ft. head in 300 ft. rapid. Rock banks; 


stream falls about 50 ft. per mile. 
Tumtum creek : 

(112m. from Kamloops) 
306 Fall $m.from mouth....... 


Mud creek (mile 142) : 
SOME ATISE Ma ah Meet A Te 6 cle ee sca eats 


Hell-roaring creek (mile 152) : 
308 Fallim. above mouth...... 


Thunder creek (mile 153) : 


500 ft. fall. 
Falls reported about 3m. above Mud lake. 


Direct fall of 200 ft. 


SOOT Ball see eee eat Falls reported but situation not ascertained. 
Bone creek (mile 156) : 2 , f 
SrOMe Hall sees ne wn ene a nine Falls reported but situation not ascertained. 


Pyramid creek (mile 162) : 


SE MMCH a Ls swt tnemt ny ee en aor d cleanin ieee Falls reported, about 200 ft. head, near mouth. 


TRIBUTARIES TO FRASER RIVER ABOVE CONFLUENCE OF THOMPSON RIVER 


Stein creek (near Lytton) : 


jah A Rae e) Lo We tee la et Aad ge ily 500 5,000 |Rapid stream ; many cafions, falls and rapids ; descends 
1,500 ft.in 9m. Head optional. Small lake on tribu- 

Texas creek : tary.t 

313 Falls and rapids 14m. from ; 

TNOULDG er letters eS 80 | 1,000 5,000 |Proposed to utilize 1,000 ft. head on this stream. 
Cayuse river : , 
314 Falls south of Lot 2,686..... BAOM mone .... {Proposed to develop power on this stream. Steep grade 
(near mouth) in places ; large fall near mouth. § 


Seton creek : 
315 Outlet of Seton lake........ 600n/. 2 .... |Descends about 50 ft. in 14m. to Cayuse creek.|| Creek 
important in connection with proposed diversion of 
Bridge river to Seton lake. 
Portage creek : 
LOM ADIC Sauer ules oak eee etatese tage 390y| 70 2,000 |Portage creek joins Anderson and Seton lakes; total 
descent 70 ft.in 14m. ! 


Connel (Roaring) creek : 
(trib. to Anderson lake) iE, 
Paid FEY DED Ma eae alk Me CAR Bel ale crt TSC ake 150 |Said to be high fall and some power possibilities. 


McGillivray creek : 
(trib. Anderson lake) 
SL SMA WVU ert yrs a acess dle creas 30 160- 500 |100 ft. direct fall near lake, partially developed for small 


200 saw-mill. 1 

Dickie creek : 
319 Proposed diversion 1m. from 
MOULD Aree ae. eye ee Smallyiy. oe .... {Proposed development. 


Bridge river : 
320 Proposed diversion to Seton} 2,540x E 
Tagen eee ree oa san reer: 1,940 | 1,150 } 68,000 2)Proposed development by Bridge River Power Co. by 
tunnel 24m. through mountain from head of cafion to 
above Seton lake. Limited storage possible by high 
dam in cafion below point of diversion. Valley above 
Upper Bridge river : cafion is flat. 
Falls on main stream above 
Hhurleyorivertss eee 


Lower'falls ise ae wee Res 70a} .... (|7Oft. fall. Width of stream 100 ft. ; rocky knoll on right 

(1m. above confluence) bank, 40 ft. high ; left bank below crest of falls. 30 ft. 
321 higher than crest. 

Upperitalisc.\ cee eae phos 30b) .... |30 ft. in 200 ft. cascades, rocky points rise 10-30 ft. above 

(19m. above confluence) crest. 

Total invabout $m. ic «2. sane 4003) 100 2,000 |Possibly a and b might be combined for 100-ft: head. 

{ Wide, fairly flat valley above. Glacial-fed stream. 


*See Description of Power Tables. 

TPower sites on streams within the confines of Railway Belt. 

tSee Water Resources Paper No. 8, p. 272. 

§See Water Resources Paper No. 14, p. 172. . ; 

||\See Water Resources Paper No. 14, p. 193 ; also Altitudes in Canada, by James White, 2nd Edition, p. 198, which gives 
elevation above mean sea level of Anderson lake as 850 to 846 ft., of Seton lake 777 ft., and of Cayuse creek 757 
to 751 ft. A fall of 20-26 ft. in Seton creek and 69-74 ft. in Portage creek. 

1See Annual Report, Minister of Lands, British Columbia, 1913, p. D461. 

2 24-hour h.p. with low-water flow of about 650 sec.-ft. Development of storage reservoirs reported 92 upper waters 
may permit ultimate installation of 100,000 to 200,000 h.p. See page 171. 

3Not well defined on maps ; estimated to be between 350 and 450 sq. m. 

x Drainage area above mouth. y Drainage area above lake outlet. 
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STREAM AND SITE 


Alexander creek : ; 
(trib. to Bridge river) 
322 Alexander Mines development 


Gun creek : 
SZOMPRAOIGB os. es eke sees tes 


Gun lake : 
324 Development proposed by 
Wayside Mining Co..... 


Hurley (Hamilton) river : 
(South fork Bridge river) 
325 PeEENICLS eerste te ee lens ahs cot bs 


Cadwallader creek : 
(trib. Hurley river) 
326 Development by Coronation 


Chilcotin river : 
Be MPOITSt CANON. osc othe we obs es 
(7m. from mouth) 


SaseeSeconG Canons... .... 6.66 0+ 
(1m. east of Hanceville) 


Chilko river : 
329 Cafion between mouth and 
TPASCKOTIVEr... os con 6 eas 


Big creek : 
(trib. to Chilcotin) 
Bou) «canon and falls’. 3.25. c..- 


San Jose river : 
Stik LR UE Ie Oe ee ee ee 
(12m. below lac la Hache) 


Baker creek : 
(near Quesnel) 
IPRE CANON oo nlt aca tke se ne 
332 {(2}m. from mouth) 
Second cafion rapids........ 


Quesnel river : 
333 Rapids in rock cafion..... 
(about 21m. from mouth) 


South fork, Quesnel river : 
| herent foot first cafion... 
Dam-site, foot second cafion. 
334 
Rapids from Quesnel lake to 
@uesnel Forks. ..%...5.4% 


North fork, Quesnel river : 
soouelvetthley falls. wa... sic cse et 
(2m. below Cariboo lake) 


Horsefly river : 
Black Creelkfallsn.c5).< cc ave 
(4m. above Black creek) 


336 Second falls in cafion....... 
(40m. east of Harpers camp) 
North Forkfalls:... 22... 02. 


Head | Horse- REMARKS 
in feet} power 


* 


2,000t/300 ft. head developed for mining purposes by flume and 
ditch. Water for 6 months for two 7-inch monitors. 
Gravel banks. Small glacial-fed stream, never goes dry. 


3,000§|Good small-power possibilities reported. 


- 2,000 |Lake is 800 ft. above Bridge river, total head obtainable 


at small cost ; discharge small ; fed by glaciers ; stor- 
age in lake. 


3,000§|Good small-power possibilities reported. 


Small mining development 


6,000 |30-ft. fall in 800 ft. rapid. Precipitous rocky canuu ; 
walls 80 ft. high ; width at narrowest portion 45 ft. ; 
rock channel 800 ft. long; -possible 20 ft. dam at upper 
end. Storage in Chilko and Tatla lakes. 

1,300 /|4-ft. fall in 600 ft. rapid. Power site may be created by 
10-ft. dam at upper end of cafion. One side of cafion has 
exposed rock wall; river channel 200 ft. wide ; cafion 
is 900 ft wide. Storage in Chilko and Tatla lakes. 


4,000 |10-ft. fallin 2,500-ft. rapid ; width of cafion at dam-site, 
78 ft. ; at narrowest point, 32 ft. Perpendicular rock 
walls 60 ft. high, affording site for dam of 30 ft. 


800 |Said to have numerous falls and rapids in first 6m. above 
mouth. Flows through cafion with perpendicular rock 
walls 100-600 ft. high. 1 


100 |Direct fall 10 ft. Storage in lac la Hache, but level of 
lake could not be raised much. Total descent from 
Murphy meadows said to be 150 ft. in 14m. 


50 |55 ft. fallin lm. rapids; 10-ft. dam might be erected ; 
rock banks. Storage in two lakes at headwaters. 
50 |Small power about 10m. from mouth ; head optional. 


10,000 2/7 ft. fallin 2,000 ft. rapids. Precipitous rocky banks rising 


over 100 ft.; river at narrowest point about 100 ft. wide. 
Excellent site for dam 30-40 ft. high. 


See Item b. 

120 ft. fall in 3m. rapids to foot of first cafion, 30 ft. dam 
would give small pondage. Precipitous rock banks 300 
ft. high. See Item c. 


90,000 |235 ft.in 7m. rapids. Site for dam 20-30 ft. about 1m. be- 


low Quesnel lake, just above settlement at present dam; 
would raise Quesnel iake 10-20 ft. Includes a and b. 


3,000 |Fall 12 ft. ; 30 ft. fall in 900 ft. rapids above; 15 ft. in 
tm. rapids below. Good dam-site above falls. A dam 
might control Cariboo lake for storage. Width of river 
above falls 100-150 ft. Several rapids below falls ; 
about 30-ft. head might be added per mile of flume for 
some miles. Elevation of watershed 2,500 to 8,500 ft. 
Upper waters fed by numerous glaciers. 


600 |150 ft. head in 2,500 ft. rapids, including direct fall of 40 
ft.; rock cafion 3m.; banks 50-110 ft.; site for high 
dam above falls. : , 

300 |100 ft. in 4m. in cafion, three marked drops. River said 
to drop 60 ft. per m. for 20m. above falls. ; 

150 {80-90 ft. fallinim.rapid. Small creek ; little information 
available. 


*See Description of Power Tables. 
tAvailable for 6-8 months of year. 
§Rough estimates. 


|| Assumed for purposes of estimate. 


See Annual Report of Minister of Lands, British Columbia, 1913, p. D475. 
*This estimate assumes partial regulation of the outflow from Quesnel lake. 
x Drainage area above mouth. y Drainage area above lake outlet. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet] power : 

Niagara river : * * * 

(trib. Quesnel lake 5m. from 
head) 

337 First fall, near mouth....... 250 250 1,500 {100 ft. direct fall, 150 ft. in 1,500 ft. rapid above. High 
rocky banks ; stream 75 ft. wide at narrowest point just 
above falls. 

Bas PHeCONnG Malls aise ie eeie 180 120 500 |100 ft. direct fall, 45 ft. in lm. rapid above. - High, rocky 

(10m. above mouth) banks and good dam-site. 


Swamp river : ( ‘ 

339 Falls below Sandy lake...... 390 50 1,000 |Direct fall 50-60 ft. Possible storage in 20 sq. m. of lakes, 
3,000 ft. elevation. Mountains rise from water’s edge 
to 8,500 ft. ; numerous glaciers. 

Cottonwood river : : 

First rapid below highway 


bridge. avai vee one 450 15 100 |5-ft. fall in 600 ft. rapid ; dam-site just below Horseshoe 
bend ; rock banks 30 ft. high. Head limited by flood- 
340 ing valley above. 
Rock bend.) sissy et ne ee 450 10 60 |5-ft. fall in 500 ft. rapid. Rock outcroppings 35 ft. high ; 
(13m. above Boyd’s hay possible dam-site. Grade of river here at rate of 50 ft. 
field) per mile. 
Swift river :t 
34 liehiohifalls ses. tee oe Selescedy te ae .... {Said to be direct fall of considerable height, not examined. 


(17m. above Cottonwood) 


Blackwater river : 


SALE SPITSE Canon sri. wise eee eee 4 GOO ath ....  |Has not been investigated, but should be, preferably fron 
(4m. above mouth) lower end. 

S43 meLCED CANON 1. coctolcae wireteuche 4,830 30 200 |Cafion between 2m. and 3m. long ; banks hard, rock-like 

(3-5m. below Blackwater material almost sheer in places, 200 ft. high. Some dam- 

bridge) sites, best one probably at lower end of cafion. Water 

might be backed up to meadow 13m. below bridge. 

3445 Dhird canons... s+ nee 4,680 35 200 |9-ft. fallin 500 ft. rapids. Good dam-site in cafion. High 

(200 yds. below Blackwater freshets raise water 3 ft. above cafion at bridge; this 

bridge) corresponds to head of 35 ft. above low-water level at 


third cafion. Dam might be built up to 100 ft., but 
height would depend upon amount of flooding possible 
for Blackwater valley. 
345 Rapids in Telegraph range...| 4,550 20 150 {9 ft. in 900 ft. rapids. Dam-site below pool below rapids. 
(2m. below Batnun creek) Possible 20 ft. dam. River might be backed up to 
Batnun creek. 
Euchiniko river :§ 
346 Cascades at foot of Kluscoil 
(Chine)ilakes) 4 ee 1,260 35 150 |22 ft. fall in 300 ft. cascades, 13 ft. in }m. rapids below. 
Dam might control lake to 3 ft. to 4 ft. above low water. 
Few feet additional head might be obtained by fluming 
across river bend. Banks and bed hard red sandstone. 
S4 Uric Mall pee: BME aie amarante 830 40 120 /16 ft. direct fall, 6ft. in 150 ft. rapids above, 17 ft. im 
(14m. below Kuskya river) 4m. below ; more rapids above but banks are low ; pos- 
sible storage in Tsacha (Long) lake. 
WNazko river : 
(trib. to Blackwater) 
348 Rapids just above Clisbako. . 800] 10 15-20 |10 ft. fall in 300 ft. ; rocky banks, high on east ; roeky 


boulder bed. 
Clisbako river : 
(trib. to Nazko) 
349 Rapids abovefmouth........ 350x 15 15-20 |12 ft. fallin 4m. cafion; steep banks; probably more falls 


higher up. 

Coglistiko river : 

(trib. to Baezaeko river) 

300) CRapids yon. eee S5OX)} 45. 2s ....  |Rapid mountain stream. Small powers might be deve- 
loped at some sites. 

Small tributaries : 

351 From Ilgachuz and Itcha 

Mountains; Miss Hee Sail layieenw .... |Two or three rapid mountain streams; might afford 

small powers for some months of year. 


Bathun Fiver 220. cares, $4000 GSO xiv: ....  |Series of lakes ; small stream ; no power possibilities. 
(trib. to Blackwater) 


Hixon creek : 
(trib. to Fraser 35m. below Prince 


George) 
352 Suggested development..... Zhmer ae eres ....  |850 h.p. said to be available at certain seasons. 


«See Description of Power Tables. 

{The upper waters of Swift river have been utilized by the Quesnel Hydraulic Gold Mining Co. The water is diverted 
by means of a dam 600 ft. long and 35 ft. high and conveyed (in a ditch 19 miles long, several siphons of 60-inch 
diam., wood-stave pipe aggregating about 10,000 feet, some fluming and 6,500 feet of steel pipe) to the gravel 
deposits near the junction of Birrell creek and Quesnelriver. Cost of undertaking about $1,000,000. See Annual 
Reports of Minister of Mines, British Columbia, for 1910 and 1911. 

§Main stream of Blackwater and more commonly referred to as Blackwater. 

|| Watershed area estimated to be between 500 and 900 aq. miles. 

1Formerly known as Euchiniko. 

x Drainage area above mouth. 
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STREAM AND SITS shed in| Head | Horse- 
sq.miles| 12 feet] power 
* * * 
Nechako river : 
Rapids on lower Nechako....} 17,900x| .... 
353 Dam-site 1m. below Fraser 
lst. ae eer, ,860 
COLAO) (Cs i ae 1,400x 
Tachintelachuck creek ; 
(outlet of Bednesti lake) 
2 tS a a eer Small 
Stuart river : 
First Chinlak rapids§....... 5,600 25a} 2,500 
355 } 
‘Second Chinlak rapids. ..... 5,600 | 206 
(4m. above mouth) 
UGE ROU ra 5,000y 15 1,500 
(2m. below Stuart lake) 
POUISM PADIS .-. ii stkl<'s os ste - 5,000y 
((1m. below lake) 
Pinchi creek : 
(trib. Stuart lake) 
357 ~=Falls 4m. from mouth and 2m. 
Dolo Wwelake eet. 5 bes eis 420y 80 300 
Tatchi river : 
358 Cafion riffle, 4m. below Trem- 
Dlieumiake wily es feels) 3,200 6-8 250 
Young creek : 
(trib. Tatla lake) 
359 Falls and rapids in cafion... 65 50 
(8m. above mouth) 
Sinkut creek : 
360 Falls on West branch, }m. 
south of forks...........: 3D 80 10 
Stoney creek : 
(trib. to Nechako river) 
361 Falls 2m. below Tachick lake. 160 100 50 
Stellako river : 
(outlet Francois lake) 
362 Cafion for 3 or4m.......... 1,600 140a 
Upper Nechako river : 
363 Cafions below Cheslatta river| 5,700 BH)! 
DOr Paranda CAGON 4, LY ss. «wa; 5,080 1001 


(commencing }m. above Ches- 
latta river) 


3,800|||130-150 ft. fall in about 4m. rapids. 


10,000 2/4 or 5 cafions with dam-sites. 


REMARKS 


Navigable, at certain stages, from mouth to near Fort 
Fraser; several rapids; stated that low heads might be 
developed at some sites. 


8 3,000t|Dam-site, rock islet in centre ; dam 7-8 ft. would afford 


storage in Fraser lake ; raise level to high-water mark, 
and improve navigation from Fraser lake, through the 
short connecting stream and for some distance up the 
Nechako river. 


Small flow at low water, sluggish course through flat 
valley. 


Small creek ; descent 300-500 ft. in 12 or 13 miles. 


9 ft. fall in 600 ft. rapid. At dam-site, rocky reef ex- 
tends across river with only one boat channel. Pre- 
cipitous rock banks 30-40 ft. high. Island in mid- 
a at entrance to cafion, flow straight, width 

t. 

4 ft. fallin 1,500 ft. rapid ; swift river about 600 ft. wide ; 
banks of brown conglomerate, slope back to height of 
50-60 ft. ; 6 included in a. 

3 ft. fallin 1,000 ft. rapid. Short rock cafion 200 ft. wide ; 
small rock island in centre ; good rock outcrops up to 
30 ft. Probably dam here would control lake level. 

Good site for regulating dam, 14m. below fort St. James. 
Lake might be raised 3-4 ft. River 300 ft. wide ; small 
rapid ; rock outcroppings on either side ; rock islet in 
centre, covered at high water. 


Direct falls of 18 ft. Pinchi lake reported to be about 100 
ft. above Stuart lake. 


6-8 ft. fall reported in 100 ft. rapid ; cafion width, 90 ft. 


Direct fall 15 ft. ; descent 20 ft. in 3m. rapids above, 30 
ft. in $m. Blew falls. Rocky banks 40 ft. high above 
crest of falls; cafion 50 ft. wide. Storage in several 
lakes at head. 

Two falls about 40 and 50 ft. less than im. apart. Sit- 

uated 8m. south of Sinkut lake. Small creek.f 


Three falls, 24 ft., 21 ft. and 13 ft. Width of small creek 
at crest of falls 4-5 ft. Difficult to regulate discharge 
from Tachick lake. Fallin Im. about 100 ft. 


Frangois to Fraser 
lake should be treated as one power site ; control of lake 
by dam near outlet. Francois lake, over 60m. long, 
would provide excellent storage. Power site below 
small fall. 


First, about 20m. above 
Fort Fraser, last about 3m. below Cheslatta river. 
Broken water in several places but possible to ascend 
in canoe at certain stages. 


30,000 2/25 ft. fallin first 4m. from mouth. Cafion has precipitous 


rock walls. Total head not ascertained, probably ex- 
ceeds 100 ft. High dam might be built at outlet. 
_Cafion said to be 5-8m. long with numerous rapids and 
falls. 3 


*See Description of Power Tables. 


tThis estimate assumes the development of storage in upper waters, also on Fraser lake, level of which might be con- 


trolled from this dam site. 
§All rapids on Stuart river can be run in dug-out canoe. 


The proximity of G.T.P.Ry. tracks might limit development. 


{See Annual Report, Minister of Lands, British Columbia, 1913, p. D329. 
This estimate assumes the utilization of storage on Frangois lake. 


1tAssumed for purposes of estimate. 


*These estimates assume the utilization, to some extent, of the storage possibilities of the lakes above. 


Reported that salmon do not pass through this cafion. 


x Drainage area above mouth. y Drainage area above lake outlet. 
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FRASER RIVER AND TRIBUTARIES—DISTRICT No. II—Continued 


Water- Head | H 
STREAM AND SITE shed in| 4e€4 orse- aie: 
sq.miles| 12 feet] power 


Cheslatta river : 

365. Double fallevi was eyecare 620 130 150 |130 ft. in about lm. Two direct falls of 30 ft. ; 15 ft. in 
150 ft. rapids below, remainder in rapids above. Easily 
developed power. Discharge small but good control for 


Tetachuck river : storage in Cheslatta and Murray lakes. 
(falls below Tetachuck lake) 

Rapidsbelow falliwiee) fee ate 10a} .... 410 ft. fallin 4m. rapid. 
PF AN Ala MPR sci ee Neeste 25b| .... 414 ft. direct fall and 11 ft. in cascade above. 
Hirst rapid above.csys a. ee at. 16c} .... |16 ft. fall in 900 ft. rapid. 

366" SeCondsTapid) ) @..eelce ea oe LST 16d} .... {16 ft. fall in 600 ft. rapid. 
Ehindira pid: ae ae he 25e| .... |25 ft. fallin 4m. rapid. 
OUBLHUTa DIG ye wien eee dhe 22f\ ..4. 122 ft. fall in ¢m. rapid. : 
Lotalinabout,om- tse 1,780 125 | 30,000t|Total fall 125 ft. in about 3m. of falls and rapids below 


Tetachuck lake (including a tof). Should be treated as 
one power possibility. Good storage in Tetachuck lake 
and in large lakes above. 


Entiako river} is. a6 ee CLONE e: ....  |Small mountain stream in deep cafion for 10m. ; small 
power possibilities. , 
Endako river icy. eee (OOx| ieee .... |No power possibilities. 
Salmon Tiver isc ol ews 1900 xi ieee .... |Not yet reported on. 
(trib. Fraser, 15m. above Prince 
George) 
Willow river : 4 
SO/meLowencanoniere fo sate 1,100 10 300 |7 ft. fallin 1,000 ft. On east side, rock outcrops to height 
(Just north of Lot 2,737) of 15ft.; on west side to 25 ft. Dam would be 80 ft. 


long with doubtful end protection on east bank. No 
storage, river bed 40 ft. wide. 


Wain cation Yeninen anaes RO 150a} .... |150 ft. in lim. rapids ; precipitous rocky banks, 180-200 

(25m. from mouth) ft. high ; river at narrowest point about 60 ft. wide. 

Site near Wuote2,;7902 fae) s. phat 44 266 .... |26 ft. in 3,000 ft.-rapids. 
SOSu Lota andes Mens ane ea 980 180 5,000 |Good dam-site in upper part of cafion. Total head in 


3m. with flume and pipe-line, 180 ft.: includes 2 and b. 
Head might be increased to 220 ft. by 40 ft. dam. 
Small storage only.§ 


Bowron (Bear) river: 1,430x 
369) Boatcation ii) eet 1,320 > 0 2,000 |Storage in Purden lake and in lakes at headwaters as 
(7m. below Purden creek) given below. Valley is deep and narrow at source ; 


6 to 8m. wide in lower reaches. 
370 Portage cafion||...... 


ie gncuemeel hye LORIN G) 50 2,000 
(5m. below Purden creek) 


Sil’ Basketycanomle: she se.) a: 1,300 50 2,000 
(4m. below Purden creek) ; 

3i27 Bearecanon laste eee 1,285 50 2,000 |Total length of rapid about 14m. No direct fall. 
(2m. below Purden creek) 

373 Rapids and cafion.......... 590 100 2,500 |About 200 ft. fallin 9m. rapids, high banks at head ; flows 
(below Indianpoint creek) ! between steep mountain slopes. Head optional. 


Storage in Bowron, 2 Indianpoint and Spectacle lakes. 
Fraser river : ; 
‘374 Fall and rapids). .32.4.80.%. 690 2003} 3,500 |Direct fall 14 ft.; total 200 ft. in short steep rapids, 
commencing near N.E. cor. lot 5,680 and ending about 
Im. east of S.E. cor. lot 886. 


Orn UA DICB eee ., Meee een pean 480 5004} 6,500 |8m. of almost continuous rapids from centre of lot 5,665 
to S.W. cor. lot 5,667. 

McGregor river: f 

376 Fall 35m. above mouth...... 2,400x| 1005} 3,000 |Fall 80 ft. high reported. 

Ptarmigan creek : 

377 Falls 24m. from Fraser...... «Dd 2505 500 

Castle creek ; 

(Mile 84) é 
378 Rapid in box cafion......... 75 80 150 |Box cafion ; rapid mountain stream. 


(2m. from Eddy) 


*See Description of Power Tables. 

tAssumes the development, to some extent, of the storage sites available. 

§It is said that Stony lake could not profitably be dammed to provide storage. ’ 

||The heads given are from a report by a surveyor and total 200 ft.in 5 or 6m. Probably this is a fair estimate of the 
total head available, though a detailed survey of the river might indicate a different distribution between the 
various dam-sites of the total fall in the rapids. 

1The grade of the river is here about 20-30 ft. per mile and there are no pronounced falls. The head would depend 
upon the height of any proposed dam. ’ E 

*A good dam-site is reported at the outlet of Bowron lake. As Spectacle lake is at practically same elevation as Bowron, 
it would provide storage on both lakes. Isaac lake discharges south toSwampriver: There isa summit between 
Indianpoint lake and Isaac lake. A small stream from the south flows partly to Isaac and partly to Indianpoint 
lakes. The grade of the joining stream is not known, nor the difference in level between the lakes. 

3Rough estimate of head available. : 

4Estimated with rough check aneroid. See also Altitudes in Canada, by James White, 2nd, edition, pp. 187, 249 and 552. 

’Assumed for purposes of estimate. 

x Drainage area above mouth. 


Plate 28 


ELK FALL, CAMPBELL RIVER, VANCOUVER ISLAND 


BIG FALL, UPPER NIMPKISH RIVER, VANCOUVER ISLAND 
A drop of 9 feet, the highest individual fall on this river below Vernon lake. 


LADY FALL 


South fork of Elk river, Strathcona 
park, Vancouver Island 
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| Head ioe : tay F: 
in feet} power : = mS 


350 Rapid mountain stream ; 50 ft. head in cafion. 


ihe x 


n. from PAGUCH Oc a os 120 75 250 |75 ft. head in rapid. ; d ng 

i - 70 | 300§) 550 |Steep rapid stream, head optional. : Sars 

Fi ; 2 

rfalls..............| 75x} 200| 500 |Direct fall of 200 ft.t : ea 

nb ow F Cation felis. 2h 21° DTG BO 1,000 |Three cascades, highest fall 50 ft. Suggested develop- ; 4 

eg above railway) ment. ee 
desc ription of Power Tables. ee ; : ie 
nnual Report, Minister of Lands, British Columbia, 1913, p. D431. ; 
estimate of head available. pete 
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CHAPTER XII 


Vancouver Island—Topography and Power Site Tables 


ANCOUVER island, together with Queen Charlotte islands, constitutes 

the unsubmerged portions of the most. westerly of the mountain ranges 

of British Columbia. Beyond these islands a relatively narrow submarine 

plateau extends to the continental shelf, and then slopes very rapidly down to 
the great depths of the Pacific. 

Vancouver island is about 285 miles long, with an average width of about 
60 miles. The most settled portions are the extreme south and the eastern 
coast from Victoria to, say, Comox. This portion of the island alsa enjoys 
the best climate. The amount and distribution of precipitation varies from 
30 inches annually at Victoria, to about 45 inches at Campbell river, and 
renders irrigation, generally speaking, unnecessary. The summers are usually 
dry, with ample sunshine. The winters are not severe and have frequent 
periods of bright, sunshiny weather. The climate of this portion of British 
Columbia may be likened to that of the south coast of England. The whole 
of the western coast and most of the interior of Vancouver island are regions 
of very heavy precipitation, probably averaging, over the greater part, upwards 
of 100 inches annually. The island is, for the most part, covered with a dense 
growth of large timber, while the undergrowth is the densest in the whole of 
Canada, and, in the summer, tropic-like in its abundance. (See Plate 9.) 

The coast of Vancouver island is deeply indented with bays and arms of 
the sea, forming numerous deep-water harbours, thereby providing excellent 
shipping facilities for the mines, lumber mills, and other industries. Numerous 
lakes in the interior will provide local transportation routes for short distances, 
but the streams, for the most part, are not navigable save, to a limited extent, 
by canoe. . The country on the southern and eastern coasts is comparatively 
level, while the interior is broken by mountains and heavily-wooded valleys. 
Much of the interior still remains practically unexplored. The greater portion 
of the agricultural land is covered with large trees and thick underbrush—but 
the quality of the soil well repays clearing where the timber is not too heavy, 
and where it may profitably be marketed. 

Reference to Vancouver island would be incomplete without mention of 
the extensive coal areas, the development of which has been such a prominent 
factor in the history of the province.* 

Relatively to area, Vancouver island is exceptionally well supplied with 
water-power. Thus far, developments have been confined to the smaller 
streams. The Jordan River plant is an illustration of the way in which, by 
judicious construction of storage reservoirs, a stream may be made to yield 


_ *For information relating to coal mining in the province, consult the Annual Reports of the 
Minister of Mines, British Columbia; also, Annual Reports of the Geological Survey of Canada. 
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more power than would, at first sight, appear possible. Undoubtedly the 
largest and best water-power on the island is that on the Campbell river. (See 
Plate 28.) 

. It is interesting to contrast the power features of the Campbell river with 
the Nimpkish. In some respects the rivers are similar ; their total length is 
‘ about the same and the areas of their respective watersheds, as deduced from 
the latest maps, are each a little more than 600 square miles. It is probable, 
also, that the average precipitation over their watersheds is not very dissimilar ; 
for, although it may be less at the mouth of the Campbell than at that of the 
Nimpkish, yet the headwaters of the former, owing to the greater average 
elevation of the watershed, probably have a slightly greater precipitation 
than those of the Nimpkish. Between Buttle lake and the sea the Campbell 
falls about 625 feet, but its fall is concentrated in the last few miles of its course, 
the difference of elevation between Lower Campbell lake and tidewater being 
about 540 feet, of which probably over 450 feet can be developed at one point. 
Moreover, this fall takes place below the three large lakes, each of which could 
be controlled to form storage reservoirs. Contrasted with these conditions, the 
fall of about 600 feet on the Nimpkishriver, between Vernon and Nimpkish lakes, 
occurs in over 200 small rapids and two falls of 9 and 6 feet, respectively, and it is 
probable that, at no point, could a head of more than 40 to 50 feet be profitably 
developed. Again, there is very little storage possible on Nimpkish river, 
because both Woss and Vernon lakes are small, with low-lying land at their 
outlets. Nimpkish lake will provide some storage but, as its elevation above 
sea level is only about 30 feet, the power developed cannot be large. (See Plate 
28; also views 8 and 9 on Plate 18, which show typical rapids on the Nimpkish 
river.) 

Next to the Campbell river, the most extensive power possibilities on the 
island are probably those on the watersheds of Somas and Sproat rivers and their 
tributaries. Another district with power possibilities is that in the vicinity 
of the head of Quatsino sound, although here the watersheds drained are com- 
paratively small. Details of the various power sites on the island, so far as 
known, are given in the tables. Water-power developments will be benefited 
by the fact that little or no provision has to be made to cope with ice condi- 
tions ; on the other hand, owing to the very thick undergrowth, the cost of 
making roads and clearing ground for power houses, reservoirs, and rights-of- 
way for transmission lines will make developments of the more remote power 
sites comparatively expensive. 


b 
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Vancouver Island—District No. II | 


EAST COAST OF VANCOUVER ISLAND 


Area of|Select- 2 
water- ed Esti- 
shed.in | head | mated REMARKS 
square in Horse. 
miles* | feet* | POwer 


NAME OF STREAM 
AND 
SITvATION OF PowER SITE 


Goldstream river : : 
384 B.C. Electric Railway Co. 
development.)).v0 oot 

(12m. from Victoria) 


24x 

8y| 650 3,000t/First development on Vancouver island, 1898. Two 
350-k.w., one 500-k.w., one 1,000-k.w. generators; total 
2,200 k.w.  Pipe-line 4,000 ft. of 33 in. H.T. trans- 
mission 17,500 volts. Storage in Esquimalt water- 
works reservoir. (See Jordan river.) 


Lakes in Highland district : 


385 Proposed development...... Smalley eee .... |Proposed development by Vancouver Island Power Co. 
i Dam 12 ft. high; 4 sec.-ft. applied for; head not 
stated. 
Trip creek : (Malahat district) 

Suggested development...... Smailwilies wee ....  |Proposed development by Vancouver Island Power Co. 
Dam 6 ft. high; 50 sec.-ft. applied for; head not 
stated. 

Shawnigan creek.............. ASK) 2 as .... |Descent about 380 ft.in 4m. from Shawnigan lake, area 
22y 3 sq.m. Creek sometimes dry in July and August. 


Railways follow both shores of lake. 


Koksilah river I Be | Nee .... |Mountain stream, with no natural storage and very ir- 


regular flow. 


1S) (@/'@: 018i 1e)16 (0.8 5\0 \6tlg, oe vle 9 


Cowichan river :§ 
Skutz falls, 11m. above Dun- 


Ci i ee Te 


325x 
270 22 700 |Falls of 8 to 10 ft. Proposed to develop head of 22 ft. 
by 12-ft. dam and rock-cut channel. About 550 ft. 
fall in 22m. between Cowichan lake and sea. (See 


below. 
225y| 100 3,000 |Cowichan lake, area 24 sq. m., might be regulated to high 
water for storage. Power and light for city of Duncan. 
(Project abandoned owing to local opposition.) 
Reported falls, particulars unknown. 


Possible total head 


eeceececeees 


Lamereaux falls 


Holt creek : || 
(trib. Cowichan river) 
387 Suggested development 


plea Aes .... |Reported over 300 h.p. might be developed. Cost of 
creating necessary storage might be high. 


eoeeee 


Sutton creek : 
(trib. Cowichan lake) 


- 


388 Suggested development...... pwede. ...- |Suggested development by Duncan Power and Develop- 
ment Co, 
Chemainus rivera. ooo ecc one ce 125 x\ ieee .... {Rises in mountains north of Cowichan lake at altitude of 


4,000-5,000 ft. Nolargelakesin watershed and stream 
is flashy, with low fowin summer. Discharge varies 


Ww , % ‘ from about 15 to over 5,000 sec.-it. 
anaimo river : 


Cassidy cafion to Wellington 
Collieries bridge.......... 
Wellington Collieries bridge 

- to South Fork Road bridge 

389 {South Fork Road bridge to 
Jump Creek sasnve meat, aa 

oa creek to storage dam 

[MaKe Baier ena ale oy tL. 


245 110 2,500 |Cafion and rapids; dam-site at head of cafion. 
230 4,500 |230 ft. fallin about 5m. rapids ; no pronounced falls. 
2102) 150 3,000 |150 ft. fallin about 4m. rapids. 


1153 80 1,500 |80 ft. fall in about 4m. rapids. Storage in two lakes, 
area about 2 sq. m., elevation 700 ft. s 


Millstone river : 
(near Newcastle) 
390 Nanaimo Elec. Light, Power 
and, Heat: Costvmn s.r Small 77 200 |160 ft. fallin 1m. rapid near mouth. Diversion dam at 
Newcastle reservoir, area 200 acres, on unnamed 
tributary. One 450-h.p. Pelton. Steam auxiliary. 


*See Description of Power Tables. . 

tApproximate total h.p. of turbines installed. | , ; : : 

§There is a Government fish hatchery on Cowichan river near Cowichan lake, and, at present, the river is reserved 
for fishing interests. , : : . 

||Partially investigated by British Columbia Water Rights Branch. See Report for 1914, p. H18. ‘ 

1Nanaimo river, surveyed in 1914 from Cassidy cafion to lakes, and power possibilities investigated, by engineers of 
British Columbia Water Rights Branch. 

2Includes area of Jump Creek watershed ; Jump creek formerly called South fork. 

8Above storage dam-site. 

x Drainage area above mouth. y Drainage area above lake outlet. 
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VANCOUVER ISLAND—DISTRICT No. I1I—Continued 


Qualicum river: | 
393 Falls and rapids............ 44y 


Tsable river : 
394 Pallsand rapids............ 30 


: Puntledge or Comox river : 


Sa RERMPINI SL retro fe efauct esse ax oh 250y 
(Development, by Canadian 
Collieries, Ltd.) 


395 } 


CNS A 250y 
(Rapids below Site No. 1) 


Brown river : 
(trib. Puntledge river) 
Su0))-Palls and rapids............ 8x 


Cruikshank river.............. 147x 
(trib. Comox lake) 


‘ 


Trout lake and creek........... 12x 
(trib. Comox lake) 


-Tsolom POEM OER re eg, bls becca ake ss 150 
Campbell river : 


Proposed development...... 610 
iy soa River Power 
0. 


meminey-Too0t fall. ..<. 2... ce os 600 
397 
Maximum development..... 600y 
Upper Campbell lake outlet. . 525y 
Buttle lake outlet.......... 325y 
OE 60 


(trib. Upper Campbell river 44m. 
below Buttle lake) hi 


South fork, Elk river : 
We (trib. Elk, 6m. above mouth) 
398 Rapids near mouth......... 25 


Water- 
STREAM AND SITE shed in} Head | Horse- REMARKS 
sq.miles| in feet] power 
. Englishman river : * * * 
391 Englishman falls............ 62 120 250 |100 ft. fall in series of small falls and rapids ; proposed 
(6m. above Parksville) dam 30 ft. No natural storage; stream flashy, with 
. very low summer flow. 
Little Qualicum river : 
Fall 3m. below Cameron lake 68y| 100 ....  |Descends about 100 ft. in series of three fallsin box rock 
cafion. 
BO nAe COMMOULD......5..0500% 68y| 400] ~ 3,500 {612 ft. fallin 64m. from Cameronlaketo mouth. Storage 


by regulation of Cameron lake to high water mark, 
also in Labour Day lake. Head optional. 


200 tf 1,200 |Falls reported, situation and height not determined. 
Horne lake, area about 4 sq. m., elevation 357 ft., 54m. 
from mouth, might afford storage. Head optional. 


Falls and rapids reported ; no details available. 


Ultimate 
350 | 19,000§/350 ft. fallin 34m. 2 units, each of 4,700 h.p., installed. 
Comox lake, area 9 sq. m., is 439 ft. above sea and 6m. 
(direct) from Comox harbour. Concrete dam raises 
lake 23 ft. and provides useful storage of 132,000 
ac.-ft. Estimated to maintain continuous flow of 
800 sec.-ft. 
58 4,000|||58 ft. fall in rapids from power-house to tide-water ; 
dam-site 2,000 ft. below present power-house. 


300 ....  |Direct fall of 8 ft. ; 290 ft. fallin about 3m. rapjds. No 
suitable storage sites; will probably be reserved for 
water supply purposes. 


No power possibilities in lower reaches; banks mostly 
low and flat. Said to fall 145 ft.in 7m. Small powers 
for local industries might be developed. 


Creek has low grade, power possibilities small, if any. 
Might furnish small power to local industries. 


No particulars re grade and character of this stream. 
Wolf lake might afford some storage. 


340 | 60,0001|Dam-site at outlet of Irene pool. Power-house at foot 
of cafion. Total head, with 25 ft. dam, 340 ft. Lesser 
head might be developed. Direct falls of 100, 20 and 
30 ft. and steep rapids in rocky cafion. Excellent 
storage in Buttle, Upper Campbell and Lower Camp- 
bell lakes. 

50 9,000 1/30 ft. direct fall about 13m. below Lower Campbell lake. 
Dam placed in cafion above might control Lower 
Campbell and Mclvor lakes. Second fall and rapids 
are reported a short distance below. Further down, 
the river has low grade for some miles to Irene pool. 

450 | 100,000 2/Total head between Lower Campbell lake and last cafion 
on river by diversion from east side of MclIvor lake 
across big bend. (See page 172.) 

Site for regulating dam. Fall between Upper and Lower 
Campbell lakes is about 100 ft.in 7m. No power sites 
reported. 

Site for storage dam. Fall between Buttle and Upper 
Campbell lakes is about 75 ft.in 14m. Said to be no 
power possibilities. 


Falls 300 ft. only in 12m. above mouth. Said to have 
no power possibilities. 


175 600 |175 ft. fall in 1,700 ft. rapids near mouth. South fork 
has total length of 13m. Several storage sites. 


a ie RR SR) RS ety aa eer eR og ee re 


*See Description of Power Tables. 
{Assumed for purposes of estimate. 


§Ultimate equipment—Flume line 3,400 ft. to forebay ; 8-ft. wood-stave pipe 5,380 ft,longto Y two 6-ft. wood-stave 
pipes 4,500 ft. long to junction structure ; four 50-in. wood-stave pipes 3,170 ft. long and four steel p'pes 600 ft. 


long, to power house. 
|| With regulated flow of about 800 sec.-ft. 
1With regulated flow of about 2,000 sec.-ft. 
2With regulated flow of about 2,500 sec.-ft. 


Drainage area above mouth. y Drainage area above lake outlet. 
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VANCOUVER ISLAND—DISTRICT No. III—Continued 


Water- 
STREAM AND SITE 


shed in| Head | Horse- 


sq.miles| in feet} power 


* 
Wolfe creek (trib. Buttle lake) : 
399. Fall lm. from mouth........ 50 
Marble creek (trib. Buttle lake) : 
400 Rapids and falls............ Small 
Philiproreekowiec access eee 36 
(trib. Buttle lake) 
Myra creek (trib. Buttle lake) : 
401 Rapids near mouth......... 35 
PTICE COOK a. rectls + despa tee Small 
(head of Buttle lake) ; 
Thelwood creek : 
(trib. Price creek 3m. from 
mouth) 
402 Rapids below lakes......... 25 
Ralph river (trib. Buttle lake) : 30x 
403 Falls and rapids below lakes. 15 
Shepherd creek : 
(trib. to Ralph river) 
404 Falls and rapids......... eee 25 
Trout lake outlet : 
AQOF PR APIs 2 sons teeta cohae sete Small 
Cranberry lake outlet : 
406 Hapids's: oar nae eee 26 
Salmon river : 550x 
407 Cafion 23m. from mouth.... 190 
White river : 
(trib. Salmon river) 
Mirst-bationt i. < f5 eshte vee 190 
(2m. from mouth) 
408 
Second cafion. pisces. es 5s 
Memekey river : 
(trib. Salmon river) 
Cafion 2m. from mouth..... 60 
409 Cafion 1m. above forks...... 30 
Adams Fiver te Kae eee 
410 East Fork cafion.. ........ Not 
known 
Tsi-itka (Robson) river : 
411 Caifion 4m. from mouth..... 70 
Kokish river : 
412 Cafion 3-6m. from mouth... 75|ly 


1,000t 


300 


1,200 


300 


250t 


150§ 


120 
50 


50 


50 


500 


700 


900 


4,000 


600 


500 


5,000 


200 


500 


10,000 


REMARKS 


Fall of 50 ft. at 1m. from mouth, above which grade 
averages 100 ft. per m. for 13m. Fairly regular dis- 
charge. Some storage obtainable in small lakes at 
headwaters of tributaries. 


Small creek rising from 725 ft. at Buttle lake to 6,950 ft. 
within 33 miles. 


Steep creek, discharge very irregular ; owing to steepness 
of side hills and valley, no storage possible. 


300 ft. fallin }m.rapids. Storage possibilities not known, 
probably small. 

About 9m. long, rises in glacier on divide between Buttle 
and Great Central lakes. Upper 6m. drains relatively 


small territory. No storage possibilities. ; 


1,200 ft. fall in 2m. rapids below lowest lake. Creek 
about 13m. long. Good storage might be obtained 
by small dams at outlets of four lakes at elevations of 
2,150 to 3,280 ft. 


Said that fall of 300 ft. could be utilized with run-off from 
15 sq. va Storage in three lakes at elevations of 3,230 
to 4,116 ft. 


Lower 4m. of creek have low grade and upper 4m. are 
very precipitous, rising to elevation of 6,000 ft. 


Said to have some small power possibilities. 
Said to have some small power possibilities. 


Dam-site in rocky cafion, walls 120 ft. high ; steep siue 
hills above. If dam were more than 60 ft. high, would 
flood extensive valley ; grade low. 


Flows in deep rocky gorge. First cafion starts about 
13m. from mouth and continues for several miles. 
Numerous rapids in cafion, grade 20-30 ft. per m. 
Box rock cafion in places, several good dam-sites. 
Head optional. 5 

Said to be more rapids in a second cafion several miles 
from mouth. No natural storage ; heavy freshets. 


Fall of 120 ft. in 2m. rapids. 
cation ; walls 120 ft. high. 

Rock-wall cafion. Good dam-site. If dam were over 
80 ft. high, it would flood considerable area. 


Dam-site at head in rocky 


Said to have no power possibilities on lower reaches of 
main stream. : 

Rocky cafion at mouth of East fork and rapids above. 
50 ft. dam said to be possible. Head optional. Low- 
water flow very small. 


35 ft. head in falls and rapids in box rock cafion ; dam- 
site at head ; balance of headinrapids above. Storage 
small, if any. 


500 ft. obtainable in about 24m. rapids in rocky cafion. 
Several good dam-sites. Dam built at head of cafion 
on South fork might be made to control levels of Ida 
ane Poneoss lakes, giving good storage. Head op- 

ional. 


*See Description of Power Tables. 
{Assumed for purposes of estimate. 


§Stated that over 150 ft. might be developed by succession of dams in cafion. 


||Above Ida Lake outlet. 


x Drainage area above mouth. y Drainage area above lake outlet. 


- 


‘ VANCOUVER ISLAND—POWER SITE TABLES 263 


VANCOUVER ISLAND—DISTRICT No. IlI—Continued 


shed in| Head 
STREAM AND SITE ars wriilwal ius $86 t pewae REMARKS 
* 
Nimpkish river : 
413 Dam-site 14m. from mouth... 30 Dam-site at box cafion 14m. from mouth. Dam 25-30 


ft. high would back water up to level of lake Nimpkish, 
flooding some land between cafion and lake. Banks 
of lake are mostly steep and rocky, but, if lake were 
raised more than a few feet, would flood considerable 
land at head of lake.{ High spring tides back water 
up to foot of rapids at dam-site. 
414 Camosun cafion §.......... 480 |30-50 | 3,500 |Dam-site at head of box rock cafion. Head of 30-50 ft. 
(5¢m. above Nimpkish lake) t might be created. Still water in cafion, series of 
rapids above. 


A150 Dig tals $........ Ae eee 330 |40-50 3,000 |Direct fall of 9 ft.; remainder of head in rapids above. 
(2m. above Woss river) Sg Fh of 40-50 ft. possible by dam at falls. Steep 

. Sa side hills. 
416 One-mile riffle§............. 50 1,500 [35 ft. head in lm. rapids. Dam of 12-15 ft. constructed 


at head of riffle in box rock cafion would back water 
up to head of little falls 2m. above. A higher dam 
might cause extensive flooding. Head of 50 ft. might 
be developed by 15 ft. dam and flume to near mouth 
of Davie river. 


(above Davie river) 


Quartz river : ~ 

417 Rapids 13m. below lake..... 130 350 |Quartz lake is said to be about 200 ft. above sea level. 
Stream for 14m. below lake has low grade, then 40 ft. 
drop in 4m. and 90 ft. fall in 2m. below. Banks are 
about 20-30 ft. high. Quartz lake might be raised 


10-15 ft. for storage. 


Shushart river : 
418 Rapids in cafion............ 150 1,200 |Cafion starts 14m. from mouth and continues for some 
3m. Good dam-site in narrow box cafion +m. from 
head ; 150 ft. fall in 2m. below dam-site. Head op- 
tional. Total fall from head of cafion to sea level, 
about 230 ft. in 4m. 
Ursie creek : 

(trib. Shushart river) 

Fallin S.W. quarter, sec 28.. 20 ....- {Small creek with direct fall 17.5 ft.|| 

Ice creek : 

(on Nigei island) 


Fall 4m. above mouth....... Fall of 30 ft.; head of fall110 ft. abovesea. Smallcreek4 
WEST COAST 

Sooke lake and river............ Hoxie .... |Utilized for Victoria water supply. A power develop- 

27y ment of about 3,500 h.p. is possible, but the cost, it is 


stated, would be prohibitive. 
Jordan river : 
419 B.C. Electric Ry. Co. 
development at mouth..... 53x} 1,145) Present |Hollow reinforced Ambursen type concrete dam 890 ft. 
; long, 126 ft. high. First two units 6,000 h.p. each. Pipe 
Ultimate} line 2,600 ft.; 50-inch diam. intake Y’s to two 36- 
38,000 | inch pipes reduced to 30-inch at power house. Third 
, unit 13,000 h.p.; 54-inch pipe at intake reduced to 
44-inch at power house. H.T. transmission 60,000 
volts. Present development 25,000 h.p., ultimate 
development 38,000 h.p. Storage—Jordan River dam 
612,000,000 cu. ft., Bear Creek dam 328,000,000 


Jacob creek : , eke 
(Renfrew district) 
Fallin lot 745..... Maree rare s Small 60 ..-. |Small creek; direct fall 30 ft., remainder of head in 
rapids in lot 745. 
Gordon river : 
420 Proposed diversion.......... 86 | 155] 2,500 |Direct falls of 10:5 ft., 12 ft. and 13 ft., remainder of head 
(1,000 ft. above Bugaboo in rapids. Development proposed by diversion dam, 
creek) tunnel, conduit and steel penstock. Head optional. 


Four projects proposed with heads of 155 ft., 140 ft., 
130 ft. and 115 ft. Initial dam proposed 20 ft., ultim- 
, ately might be raised to 80 ft. 
eee ere. 8 oi) Yue tk divs eet A Bee No es ee A ea ee ee 
*See Description of Power Tables. 
{Portion of Nimpkish river above Nimpkish lake, is usually referred to locally as Klaanch river. : 
§General N ote—The Nimpkish river falls nearly 600 ft. between Vernon and Nimpkish lakes. There are over 200 rapids 
inthis distance of about 35 miles; all except four or five can be negotiated in a canoe. Probably only a small portion 
_of this head could, economically, be made available for power. The three chief sites are indicated above, besides 
which there are one or two other points at which low heads of from 10-20 ft. might be developed. It would not 
be possible to create any effective storage in either Woss or Vernon lake, as the banks at the outlet are low. The 
grade of the river below each of the lakes is small and affords little, if any, power possibilities. 
\|Annual Report of Minister of Lands, British Columbia, 1913, p. D375. 
1Annual Report of Minister of Lands, British Columbia, 1913, p. D377. 
x Drainage area above mouth. y Drainage area above lake outlet. 
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Acai Head | Horse- 


sq.miles in feet] power 


EE 


STREAM AND SITE 


Walbran(Seven-mile) creek : 

ADE RATITCR pthc ap eesyoue ore us core cak 

Carmanah river : 

422 Proposed diversion 3m. from 
mouth 


ee eceeeeeeecceoeeceocee 


Nitinat river ; 
Cafion 1m. south of Vernon 
423 CHECK tes tet a eee ee 


: 60 800 
Fall at entrance Nitinat lake. 180 en Brake 
McGoogin creek : 

(trib. of Nitinat river) 


McGoogin falls 2,000 | 500- 


1,000 


Tsusiat river : 


424 Fallat mouth 80 200 


eececeeoceeeceeoece 


Klanawaw river 


eeeeceeecoceesecece 


Sarita river and lake : 


425 Rapids and falls below lake. . 58§| 140 1,700 


Franklin river : 
426 Rapids and falls on South 


branch 


150 400 


ecereocececoe cece eees 


Somas river : 


427 Somas falls, 24m.from Alberni 475 |10-12 1,300 


Sproat river : 
AIS MM SDIOAtM Allg nvm nity, vente i 
(Just below outlet of Sproat 
lake) 


130y 60 3,000 


Stamp river: 


315 110 | 12,000 


eeeereece ose cep ees 


430 Upper Stamp falls.......... 


160y 
(at outlet Great Central lake) 


30 2,000 


Great Central lake : 
Biegested diversion to Sproat 
ake 


160y| 170 


ee ey 


View lakes: 
(trib. Great Central lake) 
431 Suggested diversion to Great 


Central lake 746 


eee eee ee eee es 


REMARKS 


Stream descends about 250 ft. in 4m. rapids. 


Some small falls and rapids, height and other particulars — 
not known. Power possibilities said to be small and 
difficult to develop. 


60 ft. fall in 2,200 ft. 
Fall of 130 ft. reported. 


2,100 ft. head in less than 1m. Steep, rocky banks 15-20 
ft. high, stream 15 ft. wide. Storage in McGoogin 
lake above falls, 1m. from Nitinat river. 


Practically no fall till near sea, then descends 80 ft. to 
sea level. Tsusiat lake, about 8m. long by 1m. at 
widest part, might afford storage.{ 


No reports. 


140 ft. head in 4m. falls and rapids below lake, rocky and 
precipitous banks 30-50 ft. high. Dam-site on rock 
ledge at outlet of lake ; power-house site at foot of 
lowest falls, below which river is navigable by lighters 
at high tide. Proposed to raise level of Sarita lake 
(area 335 acres) 20 ft. for storage. Proposed to divert 
West fork to lake. i 


South fork descends 150 ft. in 2m. 


Timber dam built 18 years ago for paper mill, now dis- 
used. Left bank high, right bank low. Storage on 
Sproat and Great Central lake systems. 


44 ft. fallin series of cascades ; 15-5 ft. in 2,300 ft. rapids. 
Left bank sloping rock, right bank rougher. Limite 
storage in Sproat lake, elev. 70 ft., area 17 sq.m. Site 
at outlet for dam 40-50 ft. high. 


40 ft. direct fall. Head obtained by 80ft.dam. Limited 
storage in Great Central lake, elev. 260 ft. Drainage 
area mostly on high steep mountains with large 
glaciers and snowfields. 


Direct fall of 8-5 and 6 ft: ; 14 ft. fallin 4,400 ft. rapids. 
Limited storage in Great Central lake, area 20 sq. m. 
Good site at outlet for dam 25-30 ft. high. 


12,000|||Great Central lake is 190 ft. higher than Sproat lake and 


is 2}m. distant ; the highest point of the divide is near 
Great Central lake and 54 ft. above it. The diverted 
water would increase flow over Sproat falls. 


750 |View lake is about 746 ft. above Great Central lake and 


the divide is 26 ft. above East View lake. Dam might 
be built at outlet of View lake to give good storage. 
Good stand of timber on land that would be flooded. 


*See Description of Power Tables. 


For photograph of fall, see: ‘‘Southern Vancouver Island,’’ by Charles H. Clapp, being Memoir No. 18, Geological 


Survey of Canada, Plate IV 
§Includes watershed of West branch. 


||The development of this site would modify discharge conditions and result in a redistribution of the power available 


at other points on the streams affected. 


x Drainage area above mouth. y Drainage area above lake outlet. 
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Water- : 
shed in| Head | Horse- REMARKS 


STREAM AND SITE : 
sq.miles| in feet} power 


** * * 
Drinkwater creek : 
(trib. Great Central lake) ; ' 
Lower falls... .....sseeeee. 20 | 150 800 90 ft. fallin 2,000 ft. ; series of falls in cafion, 100 ft. fall 
(24m. from mouth) in ior lg mouth of stream, also rapids above. Head 
optional. 
Upper Cafion rapids........ Small | 970 250 |390 ft. in 4m. Lower cafion, 220 ft. in 14m., 360 ft. in 
432 ; lim. Lower cafion to foot of Della falls. Total, 
970 ft. in about 3m. Head optional. 
NETIC RIUS Gliia's\e-0rs «sles ake ees Small | 1,580 300 |1,580 ft. direct falls at outlet of Della lake, area 60 acres, 


a small glacier fed rock basin, elev. 3,700 ft. Good 
oo at outlet of lake. Some mine shafts might be 
affected. 


McBride creek : 
433 North Fork rapids.......... 
(below outlet McBride lake) 


Small 100 250 {100 ft. fall in 2m. rapids. Banks low, flat, wooded, 
Good dam-site at outlet of lake, 84 acres area. 


Beaver creek : 


PAA OATION ee aetuele titeieiatates ss ste. Small | 2,800 1,000 |2,800 ft. fallin 14m. Reported small lake at head; not 


fully investigated. 


Ashriver: — 
Dixon falls and rapids....... 


132x| 380 5,000 | Direct falls of 67,6 and 4 ft. ; 304 ft. fallin 3m. below big 
to falls; 130 ft. in 34m. below small falls. Head op- 
510 tional. Banks easy slope, heavily timbered, but easy 

435 for construction of flumes and pipe line. Storage in 
sey lake and lakes above. Good dam-site at head 
of falls. 

Canthoolc falls: ..).....5-..\. 1S2x) bs. .... |Reported falls. 

(about 4-5 m. above mouth) 

Upper Ash river: 

Above outlet Elsie lake...... fic ie eee .... |No reports. 

Nahmint river : 

Cafion 2m. from mouth..... 60 120a] 2,000 |88 ft fallin 1,900 ft. in box cafion, 160 ft. fall in 44m. 
rapids above, including 12 ft. drop nearlake. Cafion, 
east walls 40-50 ft high, west walls, higher; good dam- 
site at head. Narrow valley with strip of bottom land 

436 400-600 ft. wooded side hills. ‘ 

; Falls 4m. below lake........ 50y} 100b) 1,500 | Direct fall 12 ft. and rapids below (see particulars above). 
Good dam-site at outlet of lake for high dam, exact 
head possible, not determined. 

(Potal Read: inv Gms adage s = >> 50y 250} 3,500 |Possible head is over 250 ft. in 5m.; includes a and 6. 
Storage in Nahmint lake, area about 2 sq. m. 

Effingham river.....).....1.... These rivers have not been investigated from 3 water- 

Bedwell (Bear) river............ power standpoint. They are situated in a region of 

MOVORA PIVOT Ae mis etic Sos ee large annual precipitation, and many have steep grade. 

Megin rivec and lake........... They would probably afford several power sites. 

PSUTIA TIVOL sted tock: ss 668 

RF OLGUTAVON Sc tis oto Seo mosene ls vole Application has been made to develop about 4,000 h.p. 


on this stream. 


Tahsis river : 
437 Halls'and rapids...>. |... 63... 
(4m. from mouth) 


Said to be small falls and rapids. Particulars unknown. 


VLR DACCATIVERs oo. ccs ence ccs: . )}|These rivers have not been investigated, but are said to 
DONNSOTUAVOD ah ics sets o wake have some power possibilities. 
ATIZOLBOLLTIV OE) o) 5 ilo nah e sole oo eoe a 


Marble creek: t¢ 
(outlet Alice lake) 
Cabintalls sacee 4 si cnaccccnane s 
(1m. from mouth) 
Cafion rapids 31m. from 


65t| 3,500 | Direct falls of 5 ft. and 15 ft. Box cafion 15 ft. high, 
then sloping side hills. 50-ft. dam possible near falls. 


TTVOUE Denes ctees crete wet sienap cia 100t| 5,500 |44 ft. fallin 1,000 ft. rapids in cafion ; direct fall of 14 ft. 
438 about 450 ft. below cafion with low banks ; 50-ft. dam 
might be erected at head of cafion and total of over 
100 ft. head developed. 
Niliee faliste gains a oc does 195y 40t] .... {30 ft. fall in 600 ft. falls and rapids. Above falls, river 


has low grade to Alice lake. Good dam-site at head 


(4m. from mouth) : 2 
' of falls ; storage in Alice lake. 


*See Description of Power Tables. : : : 
_ tNote—Alice lake is only about 150 ft. above sea level. The grade between the three power sites given is very low 
and obviously the total head that might be developed cannot much exceed 150 ft. plus any small amount that 
_ Alice lake is raised. Possibly a dam built at either the first or second power sites listed would drown out the falls 
above and control the level of Alice lake. 
x Drainage area above mouth; y Drainage area above lake outlet. 
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Water- 


shed in| Head | Horse- Sas ee 
sq.miles| !2 feet| power 


STREAM AND SITE 


- Amazon creek : * * * 
(outlet Victoria lake) ( 
Wictoriatialls eho... e cic'e's 40 20a| .... |Direct fall of 20 ft. at outlet of Victoria lake. Very low 


grade for 700 ft. below to Amazon falls. 

40 100 1,100 |55 ft. direct fall and 20 ft. in 300 ft. rapids below. Dam 
might be built to raise Victoria lake (elevation 275 ft.) 
possibly 30-50 ft. for storage. Below rapids river has 
low grade to Alice lake. This site includes a. 


439 Amazon falls and rapids below 


Benson river : 

Ce Kathleen and Alice 
akes 

440 Rapids below Kathleen lake.. 90 40 1,000 |40 ft. fallin about 4,000 ft. Box cafion of soft limestone 

rock. Low dam might be built, but Kathleen lake 

(elev. 300 ft.) has second outlet to Alice lake, which 

would also have to be dammed if lake level were raised. 


MALI CAWOE goin cy chet: Oss cee iceinie Siete are ACL ade .... |Fall of 15 ft. only between Elk and Kathleen lakes. No 
Se ag Elk and Kathleen Pere possibilities. Above Elk lake river is very 
akes small. 


Raging river : 
(trib. to Elk lake) 
441 Falls and rapids near mouth.| Not 180 1,500 |Direct fall of 140 ft., 40 ft. fall in 1,200 ft. rapids below ; 
known dam site at head of falls. If dam were raised over 
10 ft. it would make the level of the ‘Three lakes” 
the same and provide good storage. This constitutes. 
a readily developed small power. 


San Josef river : 
442 Small tributary and lake....| .... | .e.- «ee. |Lake, 2m. long by 13m. wide ; is Im. north of San Josef 
river, and, it is said, would afford good small power at 


outlet. 


*See Description of Power Tables. 


CHAPTER XIII 


Mainland Pacific Coast—Topography and Power Site Tables 


HE Pacific coast of British Columbia is formed by the western slopes of the 
Coast mountains, and extends from the international boundary to 
Portland canal—a distance of over 500 miles. 


In the valleys, and wherever there is sufficient soil on the mountain slopes, 
the coast is densely covered with heavy timber. Much of the area, however, 
lies above the timber line. 


Water-power possibilities along the coast possess special advantages ; 
the chief being that the whole'region is one of very heavy precipitation. This 
' varies from a little less than 40 inches annually along a narrow belt near Powell 
river—where the mountain-ranges of Vancouver island exert their maximum 
influence in reducing precipitation on their eastern side—to about 200 inches 
near Princess Royal island. An average annual precipitation of 180 inches 
has been recorded at Swanson Bay on Graham reach. This heavy precipitation 
results in a high rate of runoff. For precipitation records, see Tables. 


Other favourable features are that the harbours are accessible at all 
times of the year ; plant operation troubles, due to ice conditions, seldom exist ; 
and, further, all along the coast, and particularly nearer the heads of the various 
inlets, the mountains are covered with snowfields and glaciers, some of which 
are of vast size. Occasionally, these glaciers extend down into valleys lying 
but a few hundred feet above sea level. (See Plate 7.) The runoff from 
such snow and ice fields, especially in warm weather, materially augments 
the stream flow available for power development at times of deficient precipi- 
tation. The coast, with its numerous inlets or fiords, resembles that of 
Norway, which country has recently come into prominence as a field for large 
_water-power developments in connection with electro-chemical industries. 
The fiords are bounded by steep mountain slopes and, in many places, preci- 
’ pitous walls rise sheer for hundreds of feet from the water’s edge. The shore- 
lines are marked by an absence of harbours and beaches. Near the heads of 
the inlets the mountains attain their greatest elevation and scenic grandeur. 

(See Plate 29, showing character of shores of inlets along coast.) 

Most of the smaller rivers flowing into the various inlets rise in the Coast 
mountains. A number of the larger rivers, such as the Homathko, Klinaklini, 
-Bellakula, Dean, Skeena and Nass, break through these ranges, although many 
of their tributaries and the larger portion of their watersheds, lie among the 
Coast mountains. In general the coast streams may be grouped under three 
main classes, In the first class may be placed those larger rivers flowing in 
longitudinal U-shaped valleys, which valleys may be considered as continua- 
tions or branches of the inlets, that have become filled with gravel or 
glacial silt. 


a 
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Streams of the first class are characterized, at their mouths, by extensive 
tide-flats and sloughs strewn with logs, roots and other débris. The river 
usually reaches the inlet by several shallow channels, through gravel bars and 
glacial silt washed down from the mountains. Even with a small launch, great 
care has to be exercised in approaching these flats. In places, it is possible to 
anchor in six feet and have the stern of a launch overhang, say, fifty feet of 
water. In entering on the ebb tide it is easy to get aground and find the 
launch at low tide stranded on a flat with the nearest water a mile away. For 
typical views of heads of inlets with low land at mouth of larger rivers see 
Plate 30. 


In their lower reaches, these rivers are usually swift-flowing streams 
obstructed by log jams and numerous ‘snags’ or ‘dead heads.’ They are 
often difficult to travel, and at high water a good deal of danger attaches 
both to the ascent and descent by canoe. ‘The channel is often tortuous and 
changes from year to year. Examples of such rivers are the Toba, from its 
mouth to some miles above the forks ; the Homathko, to Waddington cafion ; 
the Klinaklini, as far as the Great glacier; the Kitlope and several others. 
Rivers with the above mentioned characteristics, of course, offer little, if any, 
possibilities for power development. 


In the second class may be grouped chiefly aban or snow-fed, streams 
flowing in narrow V-shaped valleys, often dropping several hundred feet in the 
last portion of their course, or plunging precipitously from great heights into 
the sea. It is upon streams of this class that the power possibilities of the — 
Coast district are mostly found. The physical characteristics of these streams 
vary considerably. In many cases, the river flows in a deep cafion—fre- 
quently a box cafion ; in other places, rock slides occur. The river bottoms 
are usually strewn with boulders and contain frequent outcrops of bed rock. 
Often there are no conspicuous falls, although the river has numerous small 
pitches as it descends with a grade of 20 to 40 feet to the mile. In these cases 
the only practicable way of developing the latent power is to concentrate 
the head by dams in suitable locations. The amount of head obtainable is 
optional, and is generally limited only by constructional difficulties, or by the 
extent of possible flooding. A typical river of this class is the Klinaklini, in 
the Grand cafion above the Great glacier. (See Plate 31.) In some streams 
of this second class the grade is considerably steeper, perhaps 100 to 200 feet 
to the mile, but with no dam-sites at the lower ends. These may be developed 
by a low intake dam and fluming along a side hill to a convenient location for 
penstock and power house. This is the commonest type of coast river, and a 
good example is the Little Toba. Again, other streams of this class possess 
a series of water-falls, falling from an elevated or ‘hanging’ valley. The 
value of these, from a power standpoint, depends largely upon whether storage 
exists, or could be created. For views of typical streams of the class j 
described see Plates 31 and 32. 5 

The information regarding the upper waters of many of the coastal rivers 
’ of British Columbia is comparatively meagre, but there is no doubt that many 
storage possibilities, as yet unknown, will be discovered in the future. Such 
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- storage may be employed to impound the runoff from the glaciers and snow- 
fields. (See Plate 32.) As precipitation on the coast takes place through- 
out the whole of the year, even comparatively small reservoirs, if at sufficient 

elevation and suitably located, may be of marked economic worth in con- 

nection with the development of powers. By way of illustration, attention 
may be drawn to Princess Royal island and adjacent coast, including Mussel 
inlet. In these localities there are streams issuing from lakes over natural 
rock dams, and falling one hundred to several hundred feet to salt water in 

a distance of from a few hundred yards to one or two miles. The develop- 

ment of the Powell river (see Plate 6) is an excellent example of what can be 

accomplished where larger lake storage is available. 

The third class may be regarded as including streams of an intermittent 
character. These carry little water except on clear days when the sun is 
melting the glaciers or snowfields above or when rain is actually falling. They 
have no well defined valley, their courses being along joint planes or other 
accidental channels and, while often having very high heads, their flow is 
frequently too uncertain for practical power purposes. Where storage can . 
be created, small powers may be available for at least several months of the 
year. On coast streams lowest water occurs generally about the end of January 
or during February, and many of the smaller glacial streams are then practically 
dry. For typical view of stream with intermittent flow see Plate 29. 

The watershed areas have been determined from the latest maps, supple- 
mented by information from other sources, but in several instances they are, 
of necessity, only indicative. 

The following are brief notes of the more important inlets and streams : 


The streams discharging into Burrard inlet belong to the coastal 
Burrard Inlet type and flow, for the most part, in V-shaped valleys with 

numerous falls and rapids. The Coquitlam-Buntzen plant of 
the British Columbia Electric Railway Co. on the North arm is the largest 
power development in the province. It diverts to Burrard inlet water which, 
normally, would flow to the Fraser river. Indian, or Mesliloet, river enters 
at the head of the inlet. An interesting proposal to utilize the waters of this 
stream and its tributaries is described on page 174. 

Other tributaries, such as Capilano, Lynn and Seymour creeks, are chiefly 
of interest in connection with the water supply of Vancouver city and adjacent 
municipalities. 

Capilano Creek is the present source of water supply for Vancouver. The 
watershed area is about 55 square miles, and, for the most part, heavily tim- 
bered. There is also a dense growth of underbrush on the lower slopes. The 
soil is gravel and sand with numerous boulders in the subsurface. In places 
where the forest covering has been removed the boulders are much in evidence. 
The runoff is rapid and, even under present conditions, the stream is subject to 
heavy freshets. If the existing forest cover were destroyed, the effect on the 
regimen of the stream would be serious. It is a matter of vital importance that 
the character of such watersheds with respect to forest cover be conserved. 
The grade of the stream averages 80 feet per mile. There are no reservoir 
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sites except near the headwaters, where the limited watershed would usually 
not yield sufficient runoff to warrant the construction of expensive dams. 


Seymour Creek is the most important stream connected with the future 
water supply of Greater Vancouver. Unlike Capilano creek, it has storage 
possibilities which would be ample to ensure water supply over long periods 
of drought. The drainage area is about 76 square miles, consisting mostly 
of precipitous, wooded mountains, with peaks reaching an elevation of 6,000 
feet. On the higher altitudes and in sheltered valleys at lower elevations 
snow usually remains all the year and, in hot weather, augments the flow. 


Lynn Creek drains a watershed of about 17 square miles of high, steep, 
mountainous country lying between the watersheds of Capilano and Seymour 
creeks. In physical characteristics it is similar to the watershed of the latter. 


Howe sound is one of the better known inlets, because of its 
Howe Sound proximity to the more settled portions of the coast. The 

Squamish and Cheakamus rivers unite about eight miles from 
the sea and discharge into the head of the inlet. Other tributaries are short 
mountain streams with rapid descent. 


Britannia Creek has been developed by the Britannia Creek Mining and 
Smelting Co. (See page 156.) At Porteau there is a small development for 
gravel screening, consisting of several Pelton wheels operating under a head of 
300 feet. At Mill Bay the British Columbia Sulphite Fibre Co. has a develop- 
ment of over 1,000 horsepower. 


Squamish River—The lower valley of the Squamish is flat, and, near 
tide-water, is open country. It has considerable areas of good land, although 
parts are subject to periodical overflow. The more serious flooding appears to 
be due to the breaking of log jams during freshets. At its mouth, the valley 
is about two miles wide ; 30 miles upstream it narrows, and the river passes 
through some cafions. There are several tributaries which, on entering the 
Squamish valley, have falls of varying height, but their power possibilities, 
however, appear to be small. 


Cheakamus River valley, formerly one of the routes to the interior, 
has recently come into prominence, owing to the construction of the Pacific 
Great Eastern railway. The valley proper seldom exceeds one mile in width, 
and has very little agricultural land. The Cheakamus is a rapid, turbulent 
stream and, 10 miles above its confluence with the Squamish, it flows through 
a series of cafions. At other points the river bed widens out, and has numerous 
channels separated by gravel bars. The power possibilities of the cafions of 
the Cheakamus and some of the tributaries have not been fully determined, 
though some investigations have recently been made.* 


Jervis inlet is one of the larger coast inlets, but the drainage 
Jervis Inlet areas of its tributary streams are of minor extent, being, for 

the most part, but small mountain streams. Details respecting 
their power possibilities, if any, are not at present available. 


*See Annual Report of Minister of Lands, British Columbia, 1912, pp. 269- 272; also, 
Altitudes in Canada, 2nd ed., by James White, pp. 127 and 197. 
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Powell River drains Powell lake, the largest lake adjacent to salt water 
on the Pacific coast of British Columbia. It is a short stream and descends 
about 140 feet in one-half mile. This fall has been very advantageously 
developed by the Power River Company to supply power to its pulp and paper 
plant. (See page 165.) Powell lake is employed for storage. 


Toba River, at the head of Toba inlet, drains an area estimated 
Toba Inlet at 900 to 1,000 square miles. It follows a well defined channel 

between low banks with a fringe of cedar, spruce and cotton- 
wood up to about four feet diameter. Behind this timber there is much swamp 
_and alder bottom, with thick growth of underbrush. The country surrounding 
its headwaters is mountainous and little known. Its main valley is from one- 
half mile to four miles wide. There are no power sites on the main stream 
for the first 16 miles, to the forks, nor on the East fork—which is the larger 
branch—until the upper waters are reached. MHere, the river rises rapidly 
but is small. The Toba heads in a glacier some 30 miles above the forks. 
Although there are no power sites on the lower reaches of the miain stream, 
several fairly large tributaries have high heads. Cafion creek, a tributary 
of the East fork, 15 miles above the forks, is the best power site yet discovered 
in the Toba valley. (See Plate 32.) 


The Southgate and Homathko rivers are the largest rivers 
Bute Inlet flowing into Bute inlet. 

Southgate River drains a watershed of about 475 square 
miles. It flows through a flattish valley, one to one and one-half miles wide, 
which has good soil and some valuable timber, mostly spruce and cedar. For 
40 miles above its mouth there are no power sites and the banks of the main 
stream are low. Falls are found on the numerous glacial-fed tributaries, two 
of which, on the northwest side, are of fair size. 

Homathko River, with a watershed of about 2,000 square miles, rises in 
the Central plateau near the Chilcoten country and flows through the Coast 
mountains. Its valley is important as one of the few feasible railway routes 
from the coast to the interior. Description of it may be found in the Canadian 
Pacific Railway survey reports.” 

The Homathko valley may be considered in two portions; the upper, 
including the East and West branches, extends from their sources to Wadding- 
ton cafion, eight miles below the ‘forks’; the lower portion extends from 
Waddington cafion to the mouth. | 

The upper portion passes through the heart of the Coast mountains ; the 
two streams are confined in narrow valleys with occasional deep ravines and 
rock cafions through which the waters dash impetuously. The East branch 
rises in lake Tatlayako, at an elevation of about 2,720 feet. In its passage 
through the Coast mountains it descends 375 feet in the first eight miles, and 
about 1,200 feet between the latter point and the ‘forks’—a distance of 14 miles. 


* See Report on Surveys and Preliminary Operations on the Canadian Pacific Railway, by Sand- 
ford Fleming. For West Branch see Report up to 1874, pp. 18, 19, 109 and 152; also Plate 4- 
For East Branch see Report up to 1877, pp. 162-166, 169, 170 and 267-269; also, Altitudes in 
Canada, 2nd ed., by James White, pp. 125 and 129. 
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The West branch issues with low gradient from a chain of small lakes and, 
below Bluff lake, descends 575 feet in a distance of 34 miles. From this point, 
at elevation 2,285 feet, the grade steepens and the river falls about 1,150 feet 
to the ‘forks,’ a distance of about seven miles. Between the ‘forks’ and the 
foot of Waddington cafion—about eight miles—the river descends about 800 — 
feet to an elevation of 355 feet. Waddington cafion is 3,600 feet long, and its 
granite walls rise several hundred feet. Immediately above the cafion the 
river widens. The portion of the river from Waddington cafion to the head 
of the steep section on both branches has been referred to as the Grand cafion. 
It should, if the demand arise, afford power by the construction of dams— 
probably high ones—at favourable sites. Recourse might first be had to 
some of the numerous high heads on the tributary glacial streams. 


The lower portion of the valley, extending from Waddington cafion to the 
head of the inlet, presents the usual characteristics of the U-shaped valleys 
previously described. (See Plate 30.) It is from one to four miles wide; 
the bottom lands carry large Douglas fir and spruce and very large cedar, 
with cottonwood and alders on the low islands. The Homathko watershed 
contains many large glaciers. Ice river, for example, issues from a 
glacier only two miles from the main valley and only 300 to 400 feet 
above sea level. (See Plate 7.) In the summer months the Homathko 
is a turbid, rapid river, rising with the melting of the snow-fields and 
glaciers, and having,in addition, a distinct diurnal rise and fall due to 
the day and night temperature, respectively. After a few days of warm, 
bright weather the river carries a heavy flow. Its breadth at the foot of 
Waddington cafion is about 150 feet, but, below this point, in 30 miles, it fre- 
quently divides into two or more channels enclosing low islands of gravel and 
light soil. When the valley becomes opened up several streams might be 
developed for power. 


Klinaklint River flows into the head of Knight inlet and drains 
Knight Inlet an area of about 1,800 square miles. At its mouth there are 

extensive tidal flats and, for about 15 miles above, it flows in 
numerous channels over wide gravel bars, which, in places, stretch across the 
entire valley. Onits floor, this valley has scarcely any large timber—a remark- 
able fact differentiating it from other valleys of the same general class. Except 
at extreme low water, the Klinaklini is exceptionally difficult and dangerous 
to ascend,. but it is possible to canoe upstream to the ‘forks,’ a distance of 
about 15 miles. At the ‘forks’ the character of the stream changes; one 
branch, the West fork, issues from a great glacier two miles from the ‘forks,’ 
and only 200 or 300 feet above sea level. This glacier extends across the 
bottom of an apparent continuation of the main valley and, on the sloping 
sides, large trees grow within a short distance of the ice ; on hot, clear days 
the volume of water from this source appears to exceed that in the Grand 
cafion. The East fork flows through the Grand cafion, which extends for 
upwards of 20 miles above the forks. The walls of this cafion rise in many 
places sheer for hundreds of feet above the water’s edge (see Plate 31); at 
other places there are the usual steep slopes and rock slides. Below the ‘forks,’ 
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CHARACTERISTIC VIEW OF INLET ON COAST 
East arm of Matheson channel. 


TYPICAL DELTA LAND AT MOUTH OF LARGE U-SHAPED VALLEY 
Kemano river, Gardner canal. 
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TYPICAL VIEW SHOWING RIVER FLOWING IN U-SHAPED VALLEY 
Channel divided by numerous islets. Homathko river, looking dowstream towards Bute inlet. 
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on the main stream, there are no power sites, and, although there are a few 
small glacial feeders with high heads, there are no tributaries of large size. 
Some small power possibilities exist on some of the glacial tributaries of the 
Grand cafion. ; 


Knight Inlet Between Knight inlet and Bellakula are streams entering 
tare numerous smaller inlets. Details of the power sites on such 
anne. 


are given in the tables. 

Kingcome River rises about 40 miles from the mouth of Kingcome inlet 
and flows through a potentially agricultural valley about two miles wide. Fruit, 
hay and other produce are grown on two ranches near its mouth. The Powell 
River Co. has timber holdings in the valley and carries on extensive logging 
operations. ‘Tide-water backs up about three miles. The main river has no 
power possibilities, but it has numerous swift glacial tributaries which would 
afford small powers. 

Chuckwalla River empties into the northeast end of Kildala ee Rivers 
inlet. It is navigable by canoe for 40 or more miles from its mouth. Tide 
backs up to one and one-half miles. The country is well covered with timber, 
mostly spruce in creek bottoms, and cedar and hemlock on the side hills. 

Kildala River is some 50 miles in length and drains about 200 square miles. 
The tide backs up seven or eight miles. The valley is one and one-half to two 
miles wide and covered with fairly good timber. The Kildala cannery is 
situated near the river mouth. There appear to be no power sites on the 
main stream for the first 40 miles above its mouth. 

At the head of Rivers inlet, Owikano lake discharges through 
Rivers Inlet a short stretch of river four miles long. *In this stretch there is 

a drop of 10 to 15 feet, but no power site. The lake is bounded 
by steep mountain slopes and bluffs and is subject to sudden squalls ; the 
rainfall is heavy. There is a Government fish hatchery on the lake. Numerous 
small powers exist on the tributary streams, the most easily developed being, 
perhaps, the Doos falls, on the Doos river. 

Bellakula River is one of the most important on the coast. 
Burke Channel There are over 500 settlers in the valley and a trail to the 

interior follows the river. The Bellakula rises in Charlotte 
lake, near the Chilcotin country, and flows 90 miles in a westerly direction 
‘to the North Bentinck arm, draining an area of about 2,200 square miles. 
Its valley is fertile and contains some good timber. The river is fed by a 
number of small creeks, which would yield power for a considerable portion of 
the year. Saw-mills already exist on two or three of these streams, but it is 
reported that the maximum power developed by the largest does not exceed 
60 h.p. For 40 miles from its mouth, the Bellakula does not contain any 
suitable dam-sites, and it would be difficult to develop power, as the banks 
are low and the valley wide. 

Dean River (sometimes called Salmon river) rises near the sources of the 
Chilcotin, and the upper part of its watershed drains a portion of the Interior 
plateau. Indeed, it may be said that the larger part of its watershed lies in 
the dry belt because, owing to the distance that Dean channel penetrates the 
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Coast mountains, the course of the river among the mountains is short, and lies 
along a narrow valley without the accession of large tributaries. Consequently, 
the watershed drained by this lower portion of the river is limited. The mean 
annual precipitation at Bellakula is only 40 inches, and it may reasonably be 
assumed that it does not much exceed this in the lower part of the Dean valley, 
though there is said to be a heavy winter snowfall. It is easy, therefore, to 
understand why the flow of the Dean river drops in summer to less than 1,500 
second-feet. It is not improbable that it has a lower runoff per square mile 
than any other stream on the mainland coast of British Columbia. The Dean 
leaves the general level of the Interior plateau at a point six miles above the 
confluence with its chief tributary, the Iltasyouko. At this point it descends. 
80 feet in several pitches. From the foot of the fall, as far as the eye can see, 
the water continues through a cafion a foaming rapid. In the 50 miles to salt 
water, the river descends nearly 3,000 feet, or an average grade of about 60 feet. 
to the mile. In its upper portion, however, the grade is much steeper and, 
even were there no suitable sites for high dams, it is a fair assumption that a 
considerable head could be developed by special means, such as tunnel, pipe- 
line or flume. Near its mouth the river flows through a small cafion where a. 
low head could be secured. 
Dean channel to Gardner canal is a region of heavy precipita- 
tion, reaching, in places between Princess Royal island and the 
mainland, as high as 200 inches per year. Along this coast 
there are numerous water-powers, some of considerable size, and, generally, 
they are adjacent to salt water. The streams fall from one hundred to several 
hundred feet from a ‘hanging’ valley which often contains a lake. In many 
cases considerable power might be developed at low cost. Frequently, how- 
ever, owing to the steepness of the shores, it would be difficult to secure sites. 
for power houses without blasting such out of the rock. (See Plate 31.) 
Gardner Canal has numerous tributaries, on most of which 
Gardner Canal there are power possibilities. Triumph river, entering the 
head of Triumph bay, has two easily developed power sites. 
with good storage. The Kitlope river has no power site below the lake, but 
numerous tributaries have possibilities of small developments. The main 
inlet sometimes freezes over from its head to below Kemano river, a distance 
of 25 miles. 


Dean Channel to 
Gardner Canal 


In July, 1793, the estuary of the Skeena was explored by 
Skeena River Mr. Whidbey, of Vancouver’s staff. Heappears, however, 

to have ascended no further than the mouth of the Ecstall 
river. Port Essington, the name originally applied by Vancouver to the 
whole of the estuary, is now applied to a settlement on the south shore. 

In most inlets along the coast, deep water is found at the foot of the steep. 
bordering shores. Above Port Essington, however, the bottom of the Skeena. 
estuary has become filled with débris brought down by scour, so that deep 
water is not found where, from the character of the banks, it would be expected. 
Below Terrace, there is little agricultural land. Above Terrace, areas suitable 
for agriculture are found in the main valley and in the Kispiox, Lakelse and 


s 
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' Kitsumgallum valleys. About 20 miles below Hazelton, the higher terraces 
extend, in places, several miles back, with soil of fair quality. Considerable 
settlement is taking place in the Bulkley valley, along the line of the Grand 
Trunk Pacific railway. Near the headwaters, the watershed is rugged and 
mountainous—the ridges rising to 6,000 feet above sea level, with peaks of 
7,000 to 8,000 feet. The main valley here is two or three miles wide, and has 
a fairly thick growth of small timber. 


In its lower reaches, the Skeena valley is a region of marked humidity and 
heavy precipitation. At Hazelton, the climate resembles more nearly the 
conditions of the Northern interior. 


The Skeena is tidal for a distance of 18 or 20 miles above Port Essington. 
Previous to the construction of the Grand Trunk Pacific railway, stern-wheelers 
ascended it to Hazelton, 180 miles from the mouth and 725 feet above sea level. 
Above Hazelton, however, all navigation is rendered impossible by a series of 
cafions and rapids extending over 100 miles. The Skeena usually opens at the 
end of April orearlyin May. Ice begins to run early in November, but, the 
current being very rapid, the river does not generally freeze over until the 
end of December. 

Below Hazelton, the Grand Trunk Pacific railway debars power develop- 
ment on the main stream except under very special and expensive readjustment 
of existent conditions. Above Hazelton there are several cafions where power 
might, with difficulty, be produced. There are, however, a number of tribu- 
taries having rapids and falls lending themselves more easily to development.* 


Kitsumgallum River enters the Skeena from the north about 90 miles 
above Prince Rupert. It is about 30 miles long and drains a well timbered 
valley containing, in its lower portion, some agricultural land. A cafion about 
six miles long commences about five miles from the mouth. Its average width 
is some 60 feet but, in places, narrows to 25 feet. The walls are of a hard 
greenish-gray rock, and rise almost perpendicularly to a height varying from 
65 to 80 feet. There are no direct falls but numerous rapids occur over rock 
ridges. The current throughout is very swift. It is reported that this stream 
possesses some of the best and most easily developed sites in this portion of 
the Skeena watershed. On its upper portion there is a series of small lakes, 
_ the largest of which is Kitsumgallum lake. 


Zymoetz (Copper) River flows through a deep but narrow valley with steep 
banks and joins the Skeena at Copper City, a settlement on the south side of 
the river about 98 miles inland. Itssourceisina glacier-filled region among 
mountains over 6,000 feet high. The snow-line in August is at an elevation 
of 5,000 feet, and, during the summer, the river is thus fed from these snow- 

| fields, as well as from the glaciers. The river forks about 26 miles from its 
mouth, the larger portion of its water coming from the North fork. The 
climate and vegetation of the valley belong to the coastal rather than to the 
interior types. On the lower slopes of the mountains there is a dense forest 

* For a fuller description of the main valley of the Skeena, see Geological Survey of Canada, 


Cag Progress, 1879-80, pp. 9B et seq; also Canadian Pacific Railway Reports, 1878, Appendix 
»p. 38. 
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of spruce, hemlock and cedar, interspersed with poplar and cottonwood, 
and the hillsides are carpeted with moss. Four miles from its mouth, it issues 
from a cafion two miles long, the walls of which are about 70 feet high. The 
head obtainable would be optional and dependent upon the height of dam. 
There are, no doubt, numerous minor powers on the smaller tributaries, which 
are mostly short, steep, mountain creeks. With the exception of one site on 
Granite creek these have not been investigated. 


Bulkley River, entering at Hazelton, is one of the chief tributaries of the 
Skeena. It drains a watershed of about 4,500 square miles. Its chief tribu- 
taries are the Telkwa and Morice rivers, the latter being the extension of the 
main Bulkley. 

The Bulkley valley is bounded on the west by the Bulkley and Coast 
mountains, and on the east by the Babine mountains. For the first twelve 
miles the valley is about four miles wide, and affords considerable areas of 
bench lands, which lie at an elevation of several hundred feet above the river. 
A large part of the former forest cover has been destroyed by fire and much 
of the timber now existing is small poplar, balsam, spruce and lodgepole pine. 
Above Bulkley cafion, the valley gradually opens out until, in the neighbour- 
hood of Moricetown, 26 miles from the mouth, it attains a width of between 
eight and ten miles ; 30 miles farther up it widens to about 20 miles. Above 
Telkwa, the valley continues wide and rolling, is almost prairie-like in appear- 
ance, and is practically without timber. The Grand Trunk Pacific railway 
follows the valley and much of the land has been taken up for agriculture. 
The bordering mountain ranges contain agricultural valleys which are also 
largely occupied for farming and ranching. 

The precipitation in the Bulkley valley is usually sufficient for seated 
purposes, although, in its upper portion, it approaches semi-arid conditions. 
The tributaries from the east have usually a smaller flow than those from the 
west, as the latter drain the eastern foothills of the Bulkley mountains. 

For the greater part of its length, the Bulkley occupies a deeply eroded 
channel—practically a cafion—through which the waters rush with great force, 
forming numerous rapids where the channel narrows or rocky ledges are en- 
countered. Near the mouth of the river the walls of the cafion are of pre- 
cipitous rock, varying in height from 180 to 250 feet. (See Plate 33.) The 
main stream has several power sites (see Tables). The head obtainable in 
each case is to a certain extent optional and dependent upon the height of dam. 
At Moricetown there is a direct fall of about 13 feet.* 


Telkwa River enters the Bulkley about 60 miles above its mouth and drains 
nearly 500 square miles. At its lower end, its valley is several miles wide, with 
extensive gravel flats, having a growth of small lodgepole pineand aspen. About 
eight miles upstream, the valley narrows in, and is enclosed by low rolling hills 
a few hundred feet high, while farther on, these hills merge into mountainous 
country. The upper waters of the Telkwa penetrate the eastern flanks of the 
Coast mountains, and receive the drainage from snow-fields and glaciers, which 


* For illustration of Moricetown falls, Bulkley river, see Fifth Annual Report, Commission of 
Conservation, facing p. 
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gives it, in a modified degree, the characteristics of a glacial stream. Much 
of the Telkwa watershed has been denuded of forest cover by fires. Between 


: the ‘forks’ and its mouth, a distance of 15 miles, it falls 580 feet. The con- 


tinuation of the main valley is comparatively wide and is drained by the North 


‘fork, which has a grade similar to that of the lower river. The South fork falls 


more rapidly, the grade, in places, exceeding 100 feet per mile. Howson 
creek, its largest tributary, falls into the South fork, nine miles from the ‘forks.’ 
Near the mouth of this creek there are two falls affording possibilities for small 
developments.* 


Morice River is the main branch of the Bulkley and its watershed, of 
about 1,500 square miles, is largely unexplored. Much of the timber on the 
lower portion of the watershed has been damaged or destroyed by forest fires. 
The climate is essentially that of the northern interior, the precipitation prob- 


ably increasing somewhat towards the headwaters. There are no falls or 


rapids in the first 14 miles, for which distance it has been navigated by a small 
steam launch. Above this, canoes have ascended the river to its source. It 
rises in several lakes lying in valleys which penetrate the eastern flanks of the 
Coast mountains. As these lakes are fed by glacial streams, the discharge of the 
river shows a perceptible increase during hot weather. If any appreciable 
control of the flow of the Bulkley can be obtained, it will be by regulating the 
outflow of the various lakes at the head of the Morice. The status of these 
lakes in relation to power sites on the Bulkley is, therefore, of prime importance 
and their outlets should be examined for possible dam-sites. The first power 
site on the Morice river is 21 miles upstream, at a rocky cafion about 600 feet 
long and 80 feet wide at its mouth. Other sites may exist further up. 


Kispiox River joins the Skeena nine miles above Hazelton. The water- 
shed lies on the easterly side of the Coast mountains, and a low range of hills 
separates its valley from that of the Skeena river. The watershed is thinly 
timbered with small poplar, birch, hemlock, spruce, balsam, alder and willow, 
and there is a light growth of hazel bushes along the stream banks. The 
northern banks of the lower valley are comparatively flat and bare, save for 
an abundant growth of wild grasses and weeds which afford desirable summer 
feed. Much of the land has been pre-empted for agriculture. The climate is 
that of the northern interior, with a moderate precipitation. The power pos- 
sibilities of the Kispiox are small. Two dam-sites have been located on the 
main stream and some small powers on its tributaries. Particulars are given 
in the tables. 

' Babine River, as yet, has not been examined especially for power sites. 
Its general characteristics are, however, similar to those of the Skeena between 
azelton and the mouth of the Babine, which stretch of the Skeena is appar- 
ently not easily navigable even for canoes. This is indicated by the fact that 
the Indians and the Hudson’s Bay Co., in transporting supplies from Hazelton, 
apparently find it safer and more economical to use a seventy-mile trail across 


-. country. The river rises in Babine lake at an elevation of about 2,220 feet. 


*See ‘The Bulkley Valley,’ in Summary Report of the Department of aes, Geological Survey 


Branch, 1907, pp. 19 et seq. 
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Babine lake, upon examination, might be found to afford storage, but its 
tributary watershed is relatively small. Babine river, from Babine lake to. 
its junction with the Skeena, is some 50 miles long and descends in that dis- 
tance about 1,475 feet by a succession of rapids without any distinct falls. 
The grade is, of course, not uniform, and there are probably many places 
where it considerably exceeds the average figure of 29 feet per mile. As the 
river flows in a cafion for a long distance there are no doubt several points 
where developments might be made by means of dams. 


Nass River is the most northerly of the Pacific Coast rivers 
Nass River which flow wholly through British Columbia. It heads in 

high mountains, but flows for the greater part of its length 
through a wide rolling plain traversed by slate ridges. The lower portion of 
the river,in crossing the Coast mountains, flows through a deep, narrow valley. 
The river is tidal for about 12 miles from its mouth and navigable by gasolene 
launch or stern-wheeler to the foot of the Pre-emption reserve, a strip of country 
4 miles wide and 25 miles long, the lower extremity of which is about 30 
miles from the mouth. The average open season for river transportation is from 
April 30to November 1. During the winter months access can be had to the 
interior by somewhat hazardous transport over the ice, or by dog team wia 
the Kitsumgallum trail from the main line of the Grand Trunk Pacific 
railway. 

Below the Indian village of Guineha, about 20 miles from the mouth 
and 8 miles above the head of tide, the Nass flows between banks of mud or 
gravel 10 to 15 feet high and has a comparatively uniform current of about 
five miles per hour. The channel is 300 to 600 feet wide and 8 to 12 feet 
deep at low water. Near the mouth it winds from side to side of the valley, 
cutting many channels through the flat, clay bottom land. A small stern- 
wheeler can easily ascend this section of the river. Guineha is situated at 
the foot of the first cafion and from this point up, navigation is more difficult. 
The river is swifter and rock and gravel riffles numerous, but it is stated that 
navigation is possible by stern-wheelers up to the last good landing stage situated’ 
at the foot of the Pre-emption reserve. Except at very high or low stages, such 
boats might ascend a short distance further, but, above the foot of the reserve, 
the river courses through a slate cafion from 150 to 250 feet deep, and soon be- 
comes unnavigable at all stages, even by canoes. Adjacent to the Pre-emption 
reserve the valley averages nine miles in width and is 200 to 500 feet above 
sea level. Enclosing the valley on the east is a very regular ridge of mountains 
3,000 to 5,000 feet in height, broken only by the valley of the Cranberry, 
about a mile and one-half wide. On the west side, there is a similar ridge, 
but more broken. 

The valley of the Nass is well timbered. There have been comparatively 
few fires in this region, and the burnt over areas are reforesting with spruce, 
cedar and hemlock. These trees characterize the Nass valley to a point 65 
miles above the mouth of the river. North of Cranberry river cedar is absent, 
and above an elevation of 2,000 feet hemlock and balsam predominate, while 
lodgepole pine appears on the poorer and dryer soils. 
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The Nass in the cafion might be dammed for power purposes at several 
points. No damage would be caused by back flooding and the chief diffi- 
culties to overcome would be the great range between high and low stages of 
the river and, possibly, the finding of suitable sites for buildings. It has been 
suggested that, by means of a succession of dams, the total fall in the Nass 
river, between the upper end of the long cafion and the first cafion, might be 
utilized. The chief tributaries of the Nass are the Tseaxe, Kinskooch, Mezi- 
adin and Cranberry rivers and Brown Beaver creek, all of which have power 
possibilities.* | 

Stikine River.—In 1793, Vancouver entered the estuary of the 
Stikine River Stikine river, the shoals of which are marked on his charts. 

Gold was discovered in 1861, and, in 1866 and 1867, ex- 
plorations for the overland telegraph were extended to the Stikine country 
In 1873, the placer mines of Cassiar were first developed, and, since that time, 
the Stikine has afforded an important means of communication from the coast 
to the interior. 


The Stikine, like the Fraser, Skeena and Nass rivers, rises to the east of 
the Coast mountains, and cuts through them with nearly uniform gradient. 
In size and general character the Stikine resembles the Skeena. Navigation 
usually opens between April 20 and May 1 and closes before the end of No- 
vember. It is navigable by stern-wheel steamers of light draught and good 
power from its mouth to Glenora, 126 miles, and, under favourable circum- 
stances, to Telegraph Creek village, 12 miles farther. The current of the 
navigable portion is swift, with an average current of, say, about five miles 
per hour. In many places between the ‘big bend,’ 23 miles from the mouth, 
and Telegraph Creek, it attains a rate of six to seven miles, the swifter water 
being chiefly met with above the Little cafion. There are no rapids, properly 
so-called, although the Little cafion (80 miles from the mouth) offers, at high 
stages, a serious impediment to navigation. The extensive flats at the mouth 
of the river render it necessary to enter at about high tide. 


Between Telegraph Creek and the mouth it falls about 540 feet, giving 
an average descent of over four feet to the mile. The fall on the upper portion 
of this stretch considerably exceeds this figure. In ascending the river to 
Telegraph Creek it is often necessary to have a line from the shore for haulage. 
Above Telegraph Creek is the Great cafion, which extends for many miles and 
is quite impassable either by steamers or boats. Miners have travelled it in 
winter on the ice. | 


From Telegraph Creek a trail va the Stikine and Tanzilla leads to Dease 
lake, on the Liard waters. The headwaters of the Stikine lie for the most 
part in a mountainous district in approximate lat. 57° N., but are largely un- 
explored. Crossing the Alaska coast-strip, a distance of about 20 miles, the 
general trend of the valley is east and west. At the British Columbia boun- 
dary, it takes a north and south direction. From a point about 85 miles from 

*See Annual Report of Geological Survey of Canada, Vol. VI, 1892-93, pp. 14 and 15 AA; also 


Annual Report of Minister of Lands, British Columbia, for 1913, pp. D79, D393, D397, and for 
1914, pp. D182-D 184. 
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the sea, it runs northeastward to the vicinity of Dease lake. The upper por- 
tion is occupied by the Tanzilla branch, the main river entering the valley 
from the southeast. 

‘“The lower portion of this river-valley may, in fact, be regarded, like that of — 
the corresponding part of the Skeena, as an inlet which has become filled with 
detritus in consequence of the great size and sediment-carrying capacity of 
the river.... The mountains immediately bordering the valley of the Stikine 
at its seaward entrance are from 2,000 to 3,000 feet in height, and rise abruptly 
from the wide alluvial flats, through which the river there winds. ... The flats 
are generally covered with fine groves of cottonwood, mingled with spruce 
and other trees, and are often cut through by sloughs and channels. ... The 
valley-bottom maintains an average width of from two to three miles as far up as 
the Little cafion, which place may be regarded as nearly marking the head of 
the old salt water inlet which has been silted up by the river.’’* 


No general description of the Stikine would be complete without a refer- 
ence to the glaciers which constitute one of the most remarkable features of 
the lower valley. While there are a number of these on both sides of the 
river, yet only four are of special importance. These four are situated on the 
west bank, three of them lying on the eastern slopes of the most massive central 
ranges of the mountainous region. For a description of these glaciers the 
reader is referred to the report of the Geological Survey.t 

‘The Little cafion is about three-fifths of a mile long, and, in places, not 
more than 150 feet wide. It is bordered by massive granite cliffs, 200 to 300 - 
feet in height, above which, on the west side, rugged mountain slopes rise. 
On the east, are low rocky hills representing part of a former spur of the moun- 
tain, through which the cafion has been cut. A tract of low land separates 
these hills from the eastern side of the main valley, and it is difficult to explain 
under what circumstances the river has taken its present course. 


‘‘For some distance above the Little cafion the Stikine valley appears to 
cut very obliquely through a series of somewhat irregularly parallel ranges. 
Eight miles further up is the “Kloochman cafion’...it is nearly 300 feet in 
width and offers no impediment to navigation. At four miles above the Klooch- 
man cafion is the so-called Grand rapid, which, in consequence of recent changes 
in the river, is now by no means formidable, though the water is still partic- 
ularly swift and the river wide and shallow.. Here the valley begins very 
markedly to open out, the mountains retiring further from the river and de- 
creasing in altitude, while irregular, basaltic hills, of no great height, appear 
between the river and the bases of the mountains.’’f 

The striking differences between the coast and inland climates have 
already been referred to and, as the more northern latitudes are approached, 
these contrasts are still fully evidenced. For example, while the annual pre- 
cipitation at the mouth of the Stikine exceeds 60 inches, and in adjacent locali- 
ties is over 100 inches, yet at Telegraph Creek, on the inland side of the moun- 

*Geological Survey of Canada, Annual Report (New Series), Vol. III., 1887-88, Part B, p. 49. 


} Ibid. pp. 51-53. 
t Ibid. pp. 49-50. 


Plate 31 


KLINAKLINI RIVER, GRAND CANON STREAM ON PRINCESS ROYAL ISLAND 
In traversing the Coast mountains, rivers often flow through This stream is descending steeply from lake in hanging valley, 
great cafions. as frequently found on coast. 
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RAPIDS ON THOMLINSON CREEK, TRIBUTARY OF TOBA RIVER 
A typical coast stream, descending over 600 feet in four miles. 
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tains, it is so-small that it is necessary to irrigate cultivated land. Again, 


near the coast there is the moisture which beclouds the sky, while on the other 
side of the mountains, no more than 80 miles away, clear, bright atmosphere 
prevails. In the vicinity of the Stikine the greatest precipitation probably 
occurs adjacent to the highest central ranges of the Coast mountains. The. 


existence of important glaciers and the heavily snow-covered appearance of 
- the mountains until late in summer bear testimony to a large snowfall. It 
has been stated that snow accumulates on the lower parts of the Stikine valley 


_ to a depth of eight or ten feet, while at Telegraph Creek, on the Tahltan river, 


- the depth seldom exceeds eighteen inches. At the latter place horses have 
- been wintered out. 


On the eastern side of the Coast mountains, vegetation is much earlier than 
in the lower parts of the Stikine valley, where the larger quantities of snow 
retard the arrival of spring. About the middle of May, 1887, for example, 
the cottonwoods and other deciduous trees at the mouth of the Stikine and 
along its lower part showed merely a general faint greenish tint as the buds 
opened. At the same time, in the vicinity of Telegraph Creek the appearance 
was almost that of early summer. The character of the vegetation found in 


these different localities confirms the general testimony respecting the trans- 


ition from the moisture of the coast to the dry climate of the interior. It is 
evident that the meteorological differences involved emphasize the necessity for 
individual study of watersheds over which runoff co-efficients doubtless vary 
within wide limits. As yet, opportunity has not been afforded for the exam- 
ination of the numerous tributaries of the Stikine from the standpoint of their 
power possibilities. Such information as is available has been summarized 
in the tables. 


282 COMMISSION OF CONSERVATION 


Mainland Pacific Coast—District No. IV 


Area of |Select-| pots 
NAME OF STREAM water-| ed 


f AND shed in| head tented REMARKS 
ITUATION OF i 
PoweER SITE square ti ower? 


miles* | feet* 


BURRARD INLET 


‘Coquitlam-Buntzen Development : 
British Columbia Electric Rail- 


way Co. 
Rake suntzen tn ceed se ee Tia Neccetdue .... |Lake Coquitlam diverted by high dam and tunnel 2}m. 
443 Lake Coquitlam............ LOSinae aes Bie 3 long to lake Buntzen, 400 ft. above the two power houses 
Power House No. 1......... Be oe 400 | 43,500} on Burrardinlet. Area lake Buntzen about 500 acres; 
Power House No. 2......... ae A 400 | 40,500f prigipal Arce lake Coquitlam about 2,190 acres. See 
page 151. 


Indian (Mesliloet) river :§ 
Power site at mouth Hixon 
creek ; intake 24m. above. 65 | 350 3,000 /350 ft. fall in about 24m. rapids. 


Hixon creek. ....:,........ Small 1,960) 1,900 ft. fall in about 2}m. Storage by proposed 40 ft. 
dam at outlet of Belknap lake. 


. | Brandt creek............. Small | 1,960 1,960 ft. fallin about 4m. Intake at elevation 1,966 ft. 
444 above power house. 
Norton creek... os. Small | 1,960}| 10,0004 |Storage in Norton lake, elevation 2,216 ft. above power 
(trib. Brandt) | house, 40 ft. dam proposed at outlet lake, and intake 
at elevation 1,966 ft. 
Young creek.............. Small | 1,960 Storage in Young lake, elev. 2,214 ft. above power house, 
(trib. Brandt) and in Don lake; proposed 50 ft. dam. Intake, elev. 


1,966 ft. above power house. 


Granite Falls creek: 
(trib. Burrard inlet) . 
Coast Quarries development...| Smal] | 300 200 |300 ft. developed ; proposed o increase to 50) ft. ; 1,000 
to 1,500 ft. can be obtained. Quarry plant requires 
250-400 h.p. to operate fully, but in dry season only 
half this is available ; record for 2,000 miner’s inches. 


Sollust creek : 


Suggested development...... eter biog igi tee eeee (Stated that over 1,000 h.p. is available on this creek at 
certain seasons. 
Scott-Goldie (Crocker) creek : E 
Development by Scott-Goldie 
Quarry, Covi kame eee | eee |: 1,500 |Partially developed. 


A Be SESS EE TR ye Ae ck IN NE SUING Dt Ne Oe RP 
HOWE SOUND 


Deeks creek : 
Kallahne creek : 
444a; Development by Deeks Grav- 
el and Rock Co. at Porteau 4 300 300 |Quarry and grave! screening plant. Storage of about 
1,700 acre ft. in Deeks lake, elev. 3,200 ft. Timber 
crib dam 20 ft. high. Flume at elevation of 1,000 ft. 
diverts water from Deeks creek to Kallahne creek, 
power house near sea level, intake 2m. from mouth. 
Four Pelton wheels driving crushers and screens. 
Furry creek : ( 
445 Development by Howe Sound 
Coppe;nWorr ae ee eeeee Crea Wo. ere .... |Water is diverted from Furry creek by means of flumes, 
tunnels and pipes to power house at Britannia Beach. 
Britannia Creek : 


Development by Britannia 
Mining and Smelting Co. 


Tunnel power house......... eee fo e404 1,950 |Extensive and interesting development for mining pur- 
(at elevation 2,084 ft.) oses. Power is developed at five points under seven 
Oo. Jee 838 785 eads. Some storage has been obtained by high dams. 
Beach power house......... 5.48 | 1,780 8,490 | Steel and wood-stave pipes are used. Prime movers 
4467) (at elevation 165 ft.) are Peltons. Beach and Tunnel power houses are 
4 O. Beaks 625 220 | electrically connected and run in parallel. Total 
Old Concentrating mill...... ae 695 300 | h.p. of water wheel units about 12,650. Steam 
(at elevation 50 ft.) auxiliary ; one 500 k.w. and one 2,000 k.w. unit. See 
New Concentrating mill..... Sete 665 500 | page 156. 
(at elevation 50 ft.) ; 
Beach Compressor house ....| .... | 1,945 400 


(at elevation 5 ft.) 


* See Description of Power Tables. : 

ey nea ey show h.p. of plant installed ; the continuous h.p. available is a total of about 37,000 for the two power 

- ouses. 

§Proposed to build common power house near junction of Hixon creek and Indian river, and bring water from Indian 
river and tributaries at various heads. 


Na lh al teas 
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STREAM AND SITE shed in Head | Horse- REMARKS 
in feet} power 


* * 


Shannon creek : 
Pee MMEE ESO. TDUCLS 44 ea) ss: chs are eo war we Briel) sce .... |A small development was suggested for this stream; no 
details available. 


Manquam river : 
448 Falls below Goat creek...... Sete tes oe ....  |Proposed development by Manquam Falls Power Co. 


Cheakamus river : 
Bear Mount cafion......... 200 565 | 40,000 [560 ft. fall in 3m. rapids. Proposed development by 
B.C. Power and Electric Co.; probably head optional. 
Storage in Garibaldi lake, area 3,380 acres, and 
Cheakamus lake, area about 2,400 acres. 


449 CRECK UE Peter En Te ee Cee ee Sah pie uk Be .... |No details available, head probably optional, depending 
‘ ; ; on height of dam. 
Site, 2m. south of junction of 


North shorkiy. « weiised Joe. Cee ck | esi .... |No details. 
Site, lm. south of junction of 
INOUE COEK co tere he ois -olie Pee ey sti eee .... |No details. 


Rubble (Stony) creek : 
(trib. Cheakamus) 
450 Rapids with power site at 
PEEVOLO dA Wee ea ke a ee a aes 400 1,000 |400-500 ft. head might be developed. Storage in lake. 


Brandywine creek : 
(trib. Cheakamus) 


ORE LU ve ee catia Vine ovate .... |Fall of about 200 ft. reported; half-mile from mouth. 

Squamish river : 

452 Cafions 30m. from mouth.... 240 ieee ....  |Said to have power possibilities—also small powers on 
tributaries. 

Ashloo creek (trib. Squamish) : 

453 Falls about lim. from mouthl: 67) doe .... |Reported falls, height not ascertained. Glacial fed 


stream. Said that 2,000 h.p. is available. 
Monmouth creek : 
(trib. Squamish) 
Suggested development...... Ae ee aes ci .... |900 h.p. is said to be available at certain seasons. 


Second waterfall : 
(trib. Squamish 22m. from mouth) 


454 Falls 4m. above mouth...... Un- 250 .... {Largest of three similar streams, but flow is small- 
known Estimated direct fall 80 ft., total 250 ft. in short dis- 
tance. 
Mill creek : 
455 Development by British Col- : 
umbia Sulphite Fibre Co...| .... 600 1,000 |Two Peltons developing 1,500 h.p. ; 100 h.p. electrical ; 
Ac 325 500 eee direct connected to grinders and other ma- 
chinery. 


Cedar creek : : : 
455 Suggested development...... Aarne NAeSe ....  |Proposed development by the British Columbia Sulphite 
Fibre Co. ; 2,000 h.p. said to be available. 


STRAIT OF GEORGIA 


Chapman (Mission) creek....... | Aerts | Faker | Stated 800 h.p. is available on this creek. 


SALMON ARM 


Clowhom river (at head) : 


456 Rapids and fall near mouth.. 140} 130 6,600 |Direct fall over 60 ft. Storage in Clowhom lakes. 


JERVIS INLET t 
JERVIS INLET TO MALASPINA INLET 


Powell river : 
457. Development by Powell River 
HATS A GUE LCE Se ae Ed 600 147 | 24,000 |Falls of 140 ft. in short distance near salt water. Ex- 
devel- cellent storage in Powell lake, original area about 65 
oped sq.m. Lake level has been raised about 25 ft., pro- 
posed to raise it additional 25 ft. Present develop- 
ment 24,000 h.p. installed. Ultimate development 
with additional head about 32,000-35,000 h.p. 


*See Description of Power Tables. i 


tJervis inlet is one of the larger fiords of the Pacific coast. It has, however, no large riversf flowing into it. The 
tributary waters are mostly mountain streams with relatively small watersheds, prob aby aay of these would 
afford facilities for power development for local requirements, but no details are available. 
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; 
| 


Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 10 feet| power 
MALASPINA INLET 
* * * 
Theodosia creek : 
First falls on main stream... 40 30 150 |25 ft. direct fall, 6 ft. in 300 ft. rapids below. Dam-site 
(500 yards above forks) (10 ft. or more) just above falls. Banks solid rock. 
Stream forks 23m. above mouth. 
AD SaPCCONU ALIS ues extie ona oer 40 20 100 |8 ft. direct fall, 8 ft. fall in 300 ft. rapid above. Banks 
(3m. above first falls) 15 ft. high, rocky ledges ; stream 50 ft. wide at fall. 
Mast branchitalla tc.) Ate eae 12 30 50 /13 ft. direct fall, 16 ft. in 600 ft. rapid above. Dam-site 
(200 yards above forks) about 50 ft. above falls; rock banks and bottom. 
HOMFRAY CHANNEL 
Lloyd creek : , 
459 Suggested development...... Pare Raa oe .... [Stated that 2,000 h.p. might be developed at certain 
seasons. 


Forbes river : 

460 Cascades Im. from mouth... 25 | 250 1,000 |50 ft. in Im. rapid, 110 ft. cascades in 800 ft., over 80 it, 
in three falls in 1,000 ft. Total in distance of 14m., 
250 ft. Dam could be built above east falls. Easily 
developed. 


TOBA INLET | ) ~ f 


Chewson creek: 
461 Cascades near mouth....... 40 800 5,000 [500 ft. cones: in 2,400 ft., 17 ft. in 300 ft., and 250 ft. 
in 2,700 ft. Rock dam-site above upper cascades. 
Creek forks about Im. above 2nd cascades. Tota. 
head, dam-site to beach, about 800 ft. 


EODA EIVGES vie. dane oidink eaerea “Q00x|' 20%). ...- |No power sites on main stream | below forks 16m. from 
mouth. Banks low. Valley % to 4m. wide. 


Hazel creek (8m. up Toba) : 


462 Mackenzie falls............ Un- | 800- 3,500 |Series of high falls at edge of Toba valley. 800 ft. head 
known | 1,000 visible from valley, probably more head above. 
Little Toba river (trib. Toba) : 
Rapids below Big creek ..... Abel OA .... |90 ft fallin 13m, 
(4m. from mouth) 
Rapids above Big creek ..... ree. | coor 100 ft. fallin 1m., 50 ft fallin next $m. 
4635 Total im 34m.) 222 le ee 36 | 250 oh 600 |Swift river, no direct fall for 6m. Rapids start about 


2m. from mouth and river rises about 250 ft. in next 
33m. Head optional, more rapids above, but river 
rapidly diminishes in size towards head. 


North fork Toba river.......... Arcee ies cake ....  |Swift-flowing river, no fall or power sites for 15 to 20 m., 


: rapids at head but river then small. 
Falls creek (trib. North fork Toba, 
10m. from forks) : 
464 Falls in rock cafion near 
POUT arses wea cece ees Un- | 500- 5,000 Series of falls in rock cafion. Head optional, probably 
known | 1,000 ; over 1,000 ft. might be obtained in short distance. 


Owens creek (trib. North fork 
Toba, 14 m. from forks) : 

465 Rapids and fall near mouth..| Un- | over 2,000 [Series of falls and rapids. Head optional, 500 ft. or over 
. known| 3800 might be obtained in short distance. Flow small in 


rs winter. 
Thomlinson creek (trib. South 
fork 11m. from forks) : 
466 Rapids and falls about 4m 
eabovemouth “ho Pee wc Un- | over 5,500 |50 ft. fall in 4m. rapids; 90 ft.in 4m.; 270 ft. in 1m. 
known| 620 210 ft. in about 2m. Rapid mountain stream, 620 ft. 
head in about4m. Head optional. More head higher- 
ee up stream in rocky valley, box cafion in places. 
Cafion creek (trib. South fork 
Toba 15m. above forks) : 
467 Cafion and falls near mouth.| Un- | over | 17,000 |Series of falls for first few miles. 375 ft. in $m., 150 ft. 
known | 1,000 in next }m. and further falls and rapids for 6m. up 


stream ; head available within 3m., over 1,000 ft. 
East fork Toba river : t 


Snow-slide rapids........... Un- 70 400§|70 ft. in #m., banks mostly rock slide. 
(29m. above forks) known 
Harstiallsc a vite vumerds eres hice Un- 360 2,0008/360 ft. in 14m. rapids in box cafion, walls 150-250 ft, 
468 ; (31m. above forks) known, high ; direct fall at head of cafion. The above might 
be combined to give 430 ft. head in 2m. 
Second Talla ese. ee ee Un- 530 2,300§/530 ft. fall in series of falls and rapids, for 14m, box 
(32m. above forks) known eafion. Glacier fed. 


*See Description of Power Tables. 
fAlso called South fork. 
§Winter conditions unknown, flow probably unreliable. 
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‘4 . Water- 
: STREAM AND SITE shed in| Head | Horse- REMARKS 
. sq.miles| 12 feet] power 
Summit creek (trib. South fork] * * * 
18 Toba, 29m. above forks) : 
_ 469 Rapids near mouth......... Deak 1,000 1,000t/Small creek ; flows down rock slide in steep rapids. 
na et i nown 


=- 


Goat creek (trib. South fork Toba, 
31m. above forks) : z 
PANE ALLS 2. SS wtebeve as e's s iv a8 48's Un- 550 500$/550 ft. fallin 4m. Creek falls directly over precipice ; 


¢ 7 known steep rapids from foot of fall to mouth. 
Klite river : 
(enters Toba 2m. above mouth) 
OT RES 013 CORI hes er POR sc des .... |No power sites on lower reaches of river. Low gravel 
banks. Rapids and power possibilities above. 
Tahumming (Graveyard) creek: 
472 Falls and rapids near mouth. 30 200 1,000 |40 ft. direct fall; 17 ft. in 1,200 ft. rapids; 25 ft. fallin 
: 20 ft. ; rock banks; 31 ft. direct fall, box caiion, walls 
70 ft. high ; 82ft.in 1,800 ft fallsandrapids. Stream 
runs in rocky cafion and a total head of 200 ft. might 
be obtained. 
Brem river : 
(north side of Toba inlet) 


473 Rapids and falls near mouth. 90x} 250 4,000 |35 ft. in Im. rapids below fall; 40 ft. fallin short dis- 
to tance in cafion; 60 ft. in 4m. above fall; 95 ft. in 14m. 
300 rapids; 65 ft.in Im. rapids; 50 ft. in Im. rapids. 


Total head in 34m about 250-300 ft.. in 5m. about 345 
ft. Rapid boulder stream in narrow valley. Head 
from below falls to a mile or two above easily devel- 
oped. Two tributaries on east bank have small power 
possibilities with high heads. More rapids above. 


BUTE INLET 


Salmon river (Orford bay) : 
474 Falls and rapids in box cafion 
44m. from mouth,........ 200 130 4,500 |20 ft. direct fall at head of cafion; balance of head in 
series of smaller falls and rapids in ?m. cafion below. 
Dam-site at head of cafion where grade flattens out ; 
more rapids above. Easily developed power site. 


Southgate river................ B50 cen ....  |Said to be no power sites on main river for over 40m. from 
mouth. Has small glacial tributaries with high falls. 
‘Twenty-two-mile creek (north- 
west bank of Southgate river) : 


475 Falls near mouth........... Un- 600 3,000 |500-600 ft. fall in $m. of rapids and falls, including one 
known . fall of 125 ft. and one of 85 ft. Head optional. 

Elliott creek (trib. Southgate)...] Un- See ..+.  |Said to be no power sites on this creek for 5m. or more. 
known 


Midway creek (between South- 

gate and Homathko rivers) : 
UPION US Ai Sieg a en ee a GOe assis ....  |said to be no power possibilities on this creek for 5 to 6m. 
up. Fed by numerous small waterfalls on each bank 
coming from glaciers above. 


Homathko river : § 1,950x 
477 Waddington cafion.......... 1,400 50||| 6,000 1!Cafion 3,600 ft. long, granite walls rising several hundred 
(8m. below forks) feet. River widensabovecafion. Between ‘forks’ and 
foot of cafion it falls about 800 ft. 
478 East Fork cafion........... 700x} 100||| 6,0001/Rises in lake Tatlayoko, descends about 375 ft. in first 


8m., and 1,200 ft. in 14m. of rapids in deep, narrow 
valley with many cafions. i 
479 West Fork cafion........... 680x| 100||} 6,000 1/Rises in several small lakes ; descends about 1,150 ft. in 


Y 7m. above ‘forks.’ 
Ice river (trib. Homathko, about 
11m. from mouth) : ; 
480 Rapids and two cafions...... Un- 200 2,500 2|Fallin 5m. from foot of glacier to Homathko valley about 
a known ' 300 ft., of which about 200 ft. might be developed. 
: Dam site at head of box cafion. Flow very irregular. 
Small snow-fed tributary near glacier has high head 
F and might be easily developed. 
Eckheimick river (trib. Homath- 
ko, about 12m. from mouth) : 


481 Rapids near mouth......... Un- 200 4,000 2/Fall from edge of Homathko valley to 4m. above, about 
known 270 ft., of which about 200 ft. might be developed. 
More fall and rapids above. Head optional. Glacier 

fed. 


“*See Description of Power Tables. 

{Winter conditions unknown, flow probably unreliable. : 

§See Report on Surveys and Preliminary Operations on the Canadian Pacific Railway by Sandford Fleming. For West 
branch, see Report up to 1874, pp. 18, 19, 109 and 152, also plate 4. For East branch, see Report up to 1877, pp. 
162-166, 169, 170 and 267-269. 

{| Assumed for purposes of estimate. 

_ 1Rough estimates. ; 

Bre latee glacial flow in summer; winter cond tions unknown, flow probably fluctuates between exceptionally 
wide limits. 

x Drainage area above mouth. 
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Water- 


STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 12 feet] power 
Rodell creek (trib. Homathko * * * 
about 15m. from mouth) : 
Cascades Im. from mouth...| .... SI enon ae Ll ettoy abs ee »1,500 ft. cascades in box cafion, banks 
20- 40 t 
482 pRapidsabovers aces ec eruees ae 28ob| a Ween le SoM be kines 000 ft. rapids, bed strewn with large boulders. 
Cho talsinlesr ine a uo tes des Set sas ae, We Ae 660 | 3,000 |Total 660 ft. , including (a) and (6), in about $m. cascades. 
and rapids. 
Second west tributary : 
(to Homathko) : 
lst rapids, $m. from mouth..| .... 150a} .... {150 ft. in 1,300 ft. rapids; banks 15-20 ft. high; bed 
gravel and boulders. 
Blea Tg cee cant oot hates treater ek si aetoucle Ansel’ 250d} .... (250 ft. in 1,800 ft. falls and rapids in cafion; walls 
483 70-300 it: high. 
BOTA DIGS ste ke we eve ee: AIS: 240c| .... (240 ft. in 1m. rapids ; boul eer bed. 
Potaliin 2rd yawn werent Un- 650 8,000 |Total of 650 ft. in about 2m.; includes (a), (6), (c). 
known Good dam-site above rapids; glacial fed. 
Third west tributary : 
(to Homathko) 
484 Falls 800 ft. from mouth....} Un- 300 1,500 |Descends 300 ft. in 1,000 ft. rapids in cafion; banks 
known 70-200 ft. high, bed rock in places in stream. More 


falls and rapids above; glacial fed. 


PHILLIPS ARM 


| 


LOUGHBOROUGH INLET 


ee river : 


|Has no power sites for 15m., above which stream is small. 


Apple: Trivers i452 geno eroes cee ae SONY ates ....  |Said to be no good power sites on this river. 
Mink creek (trib. Apple) ; 
486 Rapids $m. from mouth..... 12 200 400 |210 ft. in $m rapids, dam-site }m. up. Glacial-fed 
stream. 
Stafford river : 
(trib. Loughborough inlet) 
LSE ADIN A Ao te cette hota Ls at 40a} .... [40 ft. in 2,600 ft. rapid ; low banks. 
(800 ft. from mouth) 
ATG TAG Staats eran reat LOtate 115d) .... |115 ft. fallin 1,000 ft. series of falls in cafion, walls 30-70° 
ft. high. 
AS (UC OhG paps ye cent ue oka tsk edt HOchiwe eee Mul5O! ft: fall | in 2,000 ft. rapid ; boulder-strewn bed. 
Ath TApIds poh 8. \weiees aidsisls ey 15d 15 ft. fall in 50 ft. cascade. 
Totabanaboutels miss ctee anon (OD Palo 4, 000 |Total head in about 1m. 210 ft. ; includes (a), (b), (c)» 


(d). Storage in small lake, 14m. long by $m. wide. 
Dam-site above 4th rapids. 


KNIGHT INLET 


Wawkash creek : | 


lst rapids near mouth....... evel 130a} .... {130 ft. fall in about $m. rapids; dam might be built: 
above rapids. 
488 (2nd rapids near mouth...... ee 230b| .... 1230 ft. fall in about 3m.; several possible dam-sites. 
Total in about; 3$m, 2... 2). 2). 95 360 6.000 |360 ft. fallin 34m. ; includes (a) and (b), dam-site above- 


2nd rapids, bed rock in stream. 
fy eshriseet river : 
489 


Hoe MORSE ARC oer ci CAe ER OEE 145x] .... ....  |Partially examined in lower reaches. Power possibilities. 
said to be small. 


Klinaklini river : 
490 Rapids in Grand cafion, 
(15-25m. from mouth) ....} 1,100 | 100— | 15,000 |Box rock cafion with rock slides in places, steep side hills. 
150 Numerous places where dams might be constructed to 
back water up cafion, head obtainable being only 
limited by height of ‘possible dam. No particular 
rapids or falls at any one spot, but grade increases as 
river is ascended. Cafion examined for 15m. and said to 
extend to summit country in Chilcotin district. Little 
if any storage possible. Cafion walls 150-600 ft. high, 
sheer in places. River bed 50-300 ft. wide. 
Mussel creek (trib. to Klinaklini, 
5m. from mouth on east bank) : | 
491 Rapids below lake.......... Small | 300 300 |250-350 ft.: all in 3m. Storage in three small lakes at 


head. 
Slide creek (trib to Klinaklini on 
east side 25m. from mouth) : 5 
492 Rapids in cafion near mouth. Nad 260 3,000 |360 ft. head in 2,000 ft. in cafion. Dam-site at head. 
nown 


Sim creek (to Knight inlet on west 
side 5m. from head) : 

493 Rapids 2m. from mouth..... 180 |} 200 6,500 |200 ft. fall in 13m. rapids. Small storage at head of 

rapids by possible dam, 4m. from mouth, rock banks. 


*See Description of Power Tables. 
x Drainage area above mouth. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| in feet} power 
KINGCOME INLET 
: ¥ ¥ = 
Kingcome river : 
bb, | aol odtie 3 Seti aeae gm i ea OUR ts vy « ....  |Said to be no power sites in lower reaches ; low sandy 


banks. Numerous glacial tributaries. 


Wakeman river : . 
LISS enh ie eg ae 2 ie a PAB F Mi teres ....  |Said to be no power sites below forks about 14m. up ; 
low gravel banks. Fed by glacial streams. 
DRURY INLET 
be 
- Huaskin lake : 
496 Possible diversion.......... Un- 130 600 |Possible head obtainable by cutting through 600 ft. of 
known bank at southeast corner of lake and discharging into 
sbi cheat cove. Storage dam might be built at present 
outlet. 


SEYMOUR INLET 


Warner Inlet lake : : 

07) Pallibelow lake........0...5. 10 70 200 |Direct fall 66 ft. at salt water. Storage in small lake, 
95 ft. above sea, area about 150 acres; dam-site 
200 ft. below lake, rocky banks. Good sitef or small 


development. 
_ Seymour river : 
498 Falls 24m. from mouth...... 110 165 4,000 |165 ft. fall in 1,500 ft., series of falls in box rock cafion 
30 ft. wide, 75 ft. high. Greater head possible further 


up stream. 


RIVERS INLET 


sandle Creek : 


Sandle Lake outlet......... See 65a} .... (|65 ft. in 4m. rapids. Natural dam at outlet of lake, 
might be raised 15 ft. to give head of 80-85 ft. ; rocky 
banks 15-25 ft. high. Partially developed by Good 

5 Hope cannery. 


499 {Rapids between lakes....... SS ae 2506} .... |About 250 ft. in 3m. rapids between small lake and 


_ Neechantz river : 


Sandle lake; rocky cafion; storage in Sandle lake, 
level might be raised 20-40 ft. 
SR OCA UAT AI os Micke epee lthere:s 25 |) 1300 3,000 |Total in about 4m., Sandle lake to salt water, including 
(a) and (6b), about 300 ft. 
Whonnock river : 
Outlet Owekano lake........ Shap eke treba .... j|Owekano lake is only 10-15 ft. above high tide and 
Whonnock river has no power sites. 


TRIBUTARIES TO OWEKANO LAKE 


Hatchery (Nutarvis) creek : 
500 Falls and rapids near mouth.|~ 20 350 1,000 |Rapid mountain stream in narrow valley, with steep, 
rocky side hills; 40 ft. fall in rapids below lst fall to 
lake ; 210 ft. in series of falls and rapids in 3m. ; 150 
ft. in $m. continuous rapids. Head optional. Intake 
for hatchery purposes at foot of Ist falls about 200 yds. 
from lake. 
Dallick river : 
Rapids ntar mouth......... 40 |30-35 300 (30-35 ft. in 4m. Possible dam-site near lower end of 
rapids. Above rapids, smooth water for 3m. 


a 501 Falls and rapids about 4m. up 30 60 400 |13 ft. fall in 600 ft. rapids below falls, 45 ft. fall in 600 ft. 


Falls and rapids formed by huge rock slide. More 
rapids above for short distance and then river flattens 
; out into lake which would probably afford small storage. 
Doos river : 
PPOGO TRUS. sic ec ea ccs s os estat 120a} .... [120 ft. head in series of falls near mouth; above falls 
‘| river flattens out, rising 15 ft. around U-bend. Easily 
‘ developed power. Fj ; ; 
502 {Rapids in cafion............ alae 160d} .... {160 ft. head in series of rapids and falls in places in 
narrow, box cafion. Head optional, more rapids and 
falls above. : ; 
Total(a) and)(6).>. v2... 100 | 280 6,000 |Doos falls and rapids above might be combined to give 
upwards of 280 ft. head. 


503 Dam site 3m.{from mouth... 240 20 1,000 |20 ft. head in 1,000 ft. rapids. Side hills steep. River 
at dam-site about 60 ft. wide, widens out above. 
There are other dam-sites above, but said to be no 
marked falls. 


Macmell river................. Peed Lb aroiote .... (Said to have no power possibilities in lower reaches. 
; | Largely of glacial origin. 


*See Description of Power Tables. 


» 
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Water-| 


STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| in feet) power: 


Genesee creek : 
504 Falls and rapids #m. from 
MIU GUE hee vcore isis wictemiersiens Small 800 2,000 |120 ft. direct fall, 700 ft. in 14m. cascades. Storage in 
‘ Genesee lake, area about 280 acres. Dam-site 200 ft. 
below lake in narrow gully. 


Shimahantz river : 
ie rapids, 13m. from mouth. 240 50 2,500 |50 ft. fall in about 4m. Dam-site where river narrows 
50 


to 70 ft. 
2nd rapids, 14m. from mouth} .... 40 2,000 |40 ft. head i in 4m. Above this river is said to flatten out. 


Tzeo river : 

506 1st rapids, lm. from mouth.. 20 60 300 |60 ft. fall in rapids in small box cafion 4m. long. 
2nd rapids, 3m. from mouth .| .... 20 100 |Rapids in $m. box cafion. Good dam-site at foot. 

Indian river : . 

507 Falls in box cafion 4m. from 


MOUUIN. \. cherie che eee hese 30} 200 1,400 |200 ft. fall in 1,000 ft. rapids in box cafion. Good dam- 
site at upper end of falls, but no storage possibilities. 


RIVERS INLET—EAST ARM 


Chuckwalla river’.............. Lex whacctat ....  |Said to be no power sites; navigable by canoe for 40m. 


Kildala river 2. 228 vie state 2OOX|teteveks ....  |Said to be no falls for 40m. 


RIVERS INLET—NORTH ARM 


Moses creek : 
508 Cafion falls on main stream 
BDOVELOLKS ie Meee 30 90 600 |90 ft. in 1,000 ft. rapids and falls in rock cafion; walls 
50-70 ft. high ; dam possible at head of falls. 
Koeye Lake creek : ; 
HOS SEALS ats ol kt Sac oms ete AS Sg ree. .... {River runs in rocky cafion. Lake about 110 ft. above 
sea. Stated would be difficult to develop. 


SOUTH BENTINCK ARM 


Ickna creek : 


UMS EACALLOM occas eupte freee ee are sone aeons 200a} .... {200 ft. fall in 1,000 ft. falls and rapids in rock cafion ; 
walls 50-150 ft. high ; dam-site at head of falls. 
OLOR ind ieanon sw, seeene se oes wiles 160d) .... |160 ft. fallin about 4m. falls and rapids in rock cafion ; 
: dam-site at head of falls. ; 
Rotalinglnveey ees. cn anne 65 | 360 4,000 |Total fall 360 ft. in about 1m. ; includes (a) and (0). 
Talkomei river : 
611 Rapid ini canonsmes i eee: 120 65 1,400 |65 ft. in 3m. ecafion; rock walls 20-60 ft. high ; more 
(3m. above mouth) rapids above. 
Noeick riveree oe ee AO irre ....  |Said to have no power sites in lower reaches; has numerous 


small glacial tributaries. 


NORTH BENTINCK ARM 


Bollakula rivers o..sce et e 2 200xt pe ce -.-. [Said to ie no power sites on main river for 40m. Swift 
river, bed of pebbles and boulders. Numerous small 
tributaries afford small powers for several months of 

; ear. 

Tastskwan river (trib. Bellakula f 

Im. above mouth) : 
512 Falls on D. de 126 and south 
OLLDPECL 2G Fras eres eres Sch 800 2,000 |Estimated fall of 800 ft. in 4m. Stream descends from 
elevated valley through series of cafions. 100 ft. head 
might be obtained by 300 ft. pipe at lower fall. 
Atnarko river : 
513 Rapids below Tenas lake.... 640°|- soe .... |3m. of rapids. Storage in Tenas lake. Head not 
(7m. above Hotharko) ascertained. 


East Fork Atnarko river: 
514 Rapids, about 3m. below 


harlotte lake........... PSOU SR ecve ..-- |Rapids above South fork of Atnarko river ; 9m. of rapids. 
515 Charlotte lake outlet, fall in 
TOCINCANOR wo. so fe ee Eset 40 150 |20 ft. direct fall in rock cafion, 150 ft. long, 30 ft. wide, 


to smaller lake. Dam at outlet of small lake, in rock 
cafion, would raise level to Charlotte lake and obtain 
head of 40 ft. 


*See Description of Power Tables. 
x Drainage area above mouth. 
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Water- 
bsded ea Head | Horse- 


sq.miles| 12 feet] power 


STREAM AND SITE 


REMARKS 


Hotharko river (trib. Bellakula) :| * 
RaORr FUOGK: CANO. 6.56.5 « «<5 sieve wis « 50 Rock cafion about 2m. long. Head not ascertained. 
Necleetsconnay river : 
517 Rapids in cafion near mouth. 190 100 2,500 {100 ft. fallin {m. Dam-site 14m. above bridge, rocky 
: banks 50-75 ft. high. 
Nicumiamus creek : 

(North Bentinck arm, 4m. from 

head on west side): 
518 Falls near salt water........ Un- 


Viewed from salt water an extensive valley is seen with 
steep descent and waterfalls in places. 


DEAN CHANNEL 


Nusash river (on east side) : 

519 Rapids in ecafion lm. from 
WEA OMI RY yes, Oe acx. Dds oe 40 110 600 |110 ft. in 1m. rapids in narrow, rocky cafion ; dam-site 

about 200 ft. wide at head of cafion. 

Dean (Salmon) river : 

520 Dam-site 34m. above mouth.| 2,800 | 12 1,200 |Possible dam-site at head of cafion, rocky banks; head 


created by dam. 
521 Fall 6m. above mouth of 
Pitas youko: PE. .s.. sso 33s 1,400 | 100 2,500 |Fall of 80 ft. on main stream, descends by several steps. 
Below fall, Dean river has numerous rapids ; leaving 
general level of plateau, enters cafion, and in 45m. 
descends nearly 3,000 ft. 
Iltasyouko river : t 
(outlet of Sigutlat lake) 
522 Falls lm. above mouth...... 400 | 60 1,000 |Two falls about 25 ft. each. The upper over bluish 
| feldspathic rock ; lower in narrow chasm between per- 
pendicular rocky walls. Probably storage in Sigutlat 
lake and lakes above. 


RATS GUT G TEVOE acca cin 065) acess ARO) Ts er ....  |Said to have no power possibilities in lower reaches. 


Manitoo creek : 

523 Manitoo Cannery develop- 
LVS Aas ee or a eee Small 215 50 |215 ft. head in about 3m. ; steep glacial creek ; 10 h.p. 

used by Manitoo Cannery, May to October, plenty of 

water during these months Small turbine, flume and 


pipe. 
Scowkwitz river : 
oe ADIGS 19 CATON o. 4 <a:c os «ss Un- 230 4,000 |230 ft. in 4m. of rapids. Deep cafion starts 23m. from 
known mouth ; possible dam-site 4m. up. 
Noscall river : 
Dy OM MOSCALICLAIIS. 2, . se a s.sus «oa cle Un- 135 7,000 |135 ft. head in 1,000 ft. of falls and rapids in rock cafion. 
known Dam-site above falls ; storage in 3 lakes. 


DEAN CHANNEL TO GARDNER CANAL 


Link river : | 
526 Ocean Falls Co. development] .... 110 | 11,200§ 105-115 ft. head developed by 60 ft. dam and 12 ft. dia. 
steel penstock 776 ft. long. Link lake partially de- 
veloped for storage. Power for pulp-grinders, saw- 
mill, power and light. Also steam plant. 
Roscoe river: 

(at head of Roscoe inlet) 


BOE cacti SE EO ee Un- Sisk .... |Partially examined in lower reaches; no power sites 
known discovered. 

River at head: of Ellerslie channel : 

528 Rapids below lake.......... Un- 170 1,800 |170 ft. fall in 14m. Total head easily developed by 
known flume, etc., and smali dam at outlet of lake. 


River on west side Ellerslie channel 
(7m. from head) : 


Balliatisalt-waters..... «0. a+ slke Slain ao wlolitt. airect fall: 
MS Gara DIGS er Meee S Giste wie c0s ay\etts as oe 100b} .... {100 ft. fallin about 4,000 ft. 
529 Pa AVe brags way ho Fetes. Sars TEAS pan ne Reet Aree 115c .. {115 ft. fall in about 4,000 ft. 
Total in about 1im......... Un- 240 2, 200 |Total fall 240 ft. in about 13m. from lake to tidewater 
known includes (a), (b), (c). Dam-site 200 ft. below lake, 


storage in lake. 
Matheson channel, East arm : 
530 Several falls near salt water..) .... 1] .... .... |Inlet is surrounded by steep rugged mountains only 
partially timbered. Several small tributary streams 
contain falls at tidewater ; the most prominent is on 
north bank and appears to fall about 200-300 ft. from 
a ‘‘hanging valley.” The rivers at the Head of inlet 
are quite small. 


*See Description of Power Tables. 
tSee Report of the Geological Survey of Canada for 1876-77, p. 28. 
§Total h.p. of turbines installed. 
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Water- Head Horse- REMA KS 
STREAM AND SITE Bigeart intact power R 
* * * 
Bs: core aver : 
ussel inlet 
53 “Fall lm. from ate maha 50] 120 2,000 |75 ft. direct fall, 45 ft. fallin 600 ft., rapids below. Rocky 
crest of falls might be raised a few feet to back water 
up to lake 4m. above. Good storage in lake about 
4m. long. Easily developed. 
Mussel river : 
Bees of et ae ee 200zi 
pu irst fall on east branch} 34m. x ' : 
from salt water........ ~ ah 50t| 400 3,500 |200 ft. fall in 500 ft. ; above falls, 210 ft. fall in 4m. box 
cafion, width 80-120 ft., walls 150-500 ft. high. Good 
dam-sites, stream flows over bed rock. 
Lizette creek (trib. Mussel inlet 
near N.W. corner) : 2 
Osomallssabuanouths. sce eeerar Over 400 4,500 |410 ft. fall in 4m. from lake to sea level. Natural dam 
25 at outlet might be raised to give excellent storage in 
lake about 1,200 acres area. Easily developed. 
M’ Alpin creek: 
(trib. Mussel inlet on west side 
24m. from N.W. corner) ; ; f 
534 Falls near tidewater........ Over 220 1,500 {150 ft. direct fall at inlet. Total 220 ft. fallin +m. from 
D) lake to sea level. Additional storage in lake, area 
about 600 acres, good dam-site at outlet. Easily de- 
veloped. 
Carter river : 
(head of Finlayson channel) : 
Suggested development...... A peop pent has been made to develop power on this 
stream. 
Swanson creek (Graham reach) : 
Development by Swanson 
Bay Forests, Wood Pulp and : 
umberiCove muni nee Un- 132 3,000 |132 ft. head developed by wood-stave pipe. 
535 known f 
Possible total head. ........ 342 8,000 |342 ft. possible head from lake to sea level. Intake dam 
and measr~ing weir at head of pipeline. Lake about 
7m. long by 1m. wide, small control dam at outlet. 
Dome river (centre stream at head 
of Aaltanhash inlet) : 
536) Falls below-lakes. 42.0644 02 30t} 180 2,000 |90 ft. in 4m. below lake, 90 ft. in rapids below. Good 
(14m. from mouth) storage in lake 14m. long, 4m. wide. At outlet, river 
flows through box rock cafion; dam would raise lake 
to any height desired. 
Aaltanhash river : 
(head of inlet) 
First fall, 2m. from mouth... 120t 60 1,600 {60 As sg He 1,000 ft. falls and rapids. Good dam-site 
above falls. 
Second fall, 3m. from mouth 15 2,000 |75 ft. fall in 1,500 ft. similar falls and rapids. Good 
dam-site above falls. 
537 , Third fall about 4m. from 
MOU AY acne coc 82 2,200 |82 ft. fall in short distance. The above falls might be 
developed separately or possibly combined. Smooth 
water between the various falls. Said to be storage 
possibilities further up stream. 
GARDNER CANALS§ 
Triumph river : 
(head of Triumph bay) 
paltohuck fallasice acs. shou Un- 90 2,000 |85 ft. head in series of falls over boulders in 450 ft. Good 
known dam-site at rock islet above falls. Extensive swamp 
and lake above falls, would give good storage. Easily 
developed. 
DSSe Lake walls enn & ours Ae ree 110 2,500 {110 ft. in about 4m. below lake over big rock slide in 
; cafion. Good storage in lake 24m. long by 3m. wide. 
Lake level might be raised a few feet only. Easily 
developed. Above lake there are more rapids and 
: falls, but stream divides. 
Kiltuish river : 
(head of Kiltuish inlet) 
First falls, 34m. from mouth. 50a Direct fall of 15 ft., balance in +m. steep rapids. 
weéoml fallet 42 eget Les 506 .- |Second falls about 300 ft. above first. Good dam-site 
539 at head. 
Totaleeerac. vias ene eae Un- 100 2,500 |(a) and (6) might be combined to give total head of about 
known 100 ft. ; good dam-site at head of second falls. 
Kowesas river : 
O10 - Tributariee sien sewn 4 ata Un- 3c «eee |Has no power sites in lower reaches of main stream, but 
known high heads are available on several small! tributaries. 


*See Description of Power Tables. 
fRough estimates. 


§The winter conditions about the head of Gardner canal may be severe. The canal sometimes freezes over for 25 miles 


from its head. 
x}Drainage area above mouth. 
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Water- 


STREAM AND SITE shed in| Head | Horse- REMARKS 
q.miles| 12 feet} power 


Price river (at Price cove) : * * 
PLUMS b IMOULD. CO... eee es Un- 100 500 |Fall of 100 ft. in 150 ft. series of falls at mouth. Easily 
known developed. Above falls in deep, box rock cafion with 
steep side hills. 400 ft. fall in first 14m., includes falls 
at mouth. Narrow V-shaped valley. 

PIRIGIODOITIVOK Gai ke eke ees SO0x! oa .... |Tide backs water up some 6m. ; main river has no power 
sites below Kitlope lake. Good power might be ob- 
tained by developing high heads on many small 
tributaries. Valley 1 to 4m. wide. 

WeOIMATOTIVOl ss. 6 cess. cee cece cs S20) “eds .... {Main stream flows through low wide valley and there are 


no power sites below headwaters where stream is small. 
Wachwas creek: 


(trib. Kemano, 5m. from mouth) 
542 Rapids in box cafion 4m. from 
SOc oe er Small | 265 900 |265 ft. fall in 2m. Series of falls and rapids in cafion. 
} Flow unreliable in winter. 
Seekwyakin river: 
(trib. Kemano, 8m. from mouth) 
543 Dam-site in box cafion 1m. 
EXO MACIOOUMG co. Se ctas vad: Un- 60 600 |Head obtainable depends upon height of dam. Low 
known grade in cafion. 
Tachastes creek : 
(trib. Kemano, 10m. from mouth) 
544 Cascades in box cafion...... Un- 200 1,600 |145 ft. cascades in box cafion and 55 ft. in rapids below. 
a known Said to have good flow in winter. Storage in small 
; : lake at head. 
- Brim river : 
545 Rapids 14m. from mouth.... 90 20 400 |20ft. headin}m. Rapids might be developed by diverting 
f dam and flume. More falls in rapids below and nearer 
mouth but difficult to develop and proximity of power 
Ne pce peca! Ae than ne - apeseisgnil aor 
% ow and rocky in places. Side hills steep and rocky. 
Tributary ‘‘A’’ (east side Brim ae 
river 3m. from mouth) : 
546 Falls 200 yds. from mouth...|. Un- 300 1,000 |Direct fall of about 300 ft. ; probably more fall above; 


known not closely examined. 
Inlet creek (near Brim river) : 
547 ist falls at mouth.......... Un- 220 800 |220 ft. head in im. Excellent dam-site at head of falls, 
known bed rock of diorite on both sides and rock islet in centre. 


Grade flattens out above, and river flows in narrow 
valley. Power house might be placed at foot of falls 
or at mouth of Brim river. 

erecaee ee el ee 8 OR Or a6 OUD OF Brim river, 


GRENVILLE CHANNEL AND SKEENA ESTUARY 


Kumeolon creek : 


Suggested development...... ena, pe sater ....  |Stated that 2,500 h.p. is available at certain seasons. 
Browns river (trib. Ecstall) : 
548 Fallsand rapids............ 40t| 380 7,000 |378 ft. fall in 1,500 ft. ; dam-site solid granite ; storage 
: in Browns lake. 
McKnight creek : 
549 Dam-site at outlet lake...... seca sera 3,000 |70 ft. dam proposed. 
Madeline creek : 
550 Falls 1m. from mouth....... 30t; 860 8,000 |860 ft. fallin 8,500 ft. Storage in small lake. 


Falls river :§ 

(trib. Ecstall, 18m. from mouth) 
551 Falls near mouth........... 90||} 245 | 15,000 Cascade 185 ft. fall in 400 ft., 25 ft. fall only in 4m. above. 
Ample storage may be developed by dam. Dam-site 
solid granite. Watershed contains many snowfields 


Khatada river :2 and glaciers. 


552 Proposed development...... 60]|| 350 9,500 3/280 ft. fall in 14m. rapids and falls below lake Brutinel, 
f which may be raised to give working head of about 
350 ft. and storage to conserve total run-off. 


a eee ee ee eh 


SKEENA RIVER AND TRIBUTARIES 

Skeena river : 

553 Kitsalas cafion.......... see | LO,020 20 | 15,000 |6-4 ft. fallin 3m. rapid water. Channel 200 ft. wide 
lower end, to 80 ft. at upper end. West bank 80-100 
ft. high ; east bank 30-50 ft. Would be difficult to 
develop owing to natural conditions and proximity of 
G.T.P. Ry. tracks. 


*See Description of Power Tables. 

tEstimated. 

eee page 175. 

[Surveys by Ritchie, Agnew & Co. 

‘Suggested development contemplates installation of 24,000 h.p. 
See page 176. 

‘Suggested development contemplates installation of 18,000 h.p. 
x Drainage area above mouth. 
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Water- 


STREAM AND SITE 


* 
Skeenariver (continued) : 
554 Cafion at Four-mile bridge...| 9,200 
(just north of Hazelton) 
Dao me Ole oulcLoycanOnne.. vents niet 4,000 
(20m. above Babine river) 
556; )Big Slideicanion... a... 2 s.o8 + 3,700 
(2m. south of 3rd Telegraph 
cabin) 
DoT HOUREU CANO ean res Aen 3,140 
(9m. above 4th Telegraph 
cabin) 
Williams creek : 
(trib. Lakelse lake) 
558 Site 5m. above Lakelse lake..| Small 
Kitsumgallum river : 
(trib. Skeena) 
559 Cafion 5-llm. above mouth..} 400 
Zymoetz river (trib. Skeena) : 
560 Cafion 4-6m. above mouth...} 1,100 
Granite creek : 
(trib. Zymoetz river) 
561 -Falls near mouth........... Un- 
known 
Kleanza (Gold) creek : 
(trib. Skeena) 
562 Rapids in cafion 24m. above 
MOUTH Reha ae eicecee ine Ae 90 
Lorne creek: 
(129 m. above mouth of Skeena) 
563 Dry Hill Hydraulic Mining 
Co. development......... 
Juniper creek (trib. Kitseguekla) : 
564 Montana Continental Devel- 
opment Co., power develop- 
ment (4m. from mouth)... 40 
Bulkley river : 
565 © Hagwilget cafion ......../. 4,520 
566 Beament cafion............ 3,920 
567 Moricetown falls........... 3,740 
568 Cajfion (37m. above Hazelton)| 3,600 
569 Suggested development at 
dam-site }m. below Drift- 
WoOOd/creck:WeK seeaers uae 3,550 
o/0. Rapid ‘at Delkwa..k..8s.e ce) 3,480 
Two-mile creek (trib. Bulkley) : 
571 Cascades near mouth....... 10 


*See D»32ri ption of Power Tables. 


27 


40 


35 


50 


50-60 


50 


200 


50 


180 


120- 
135. 


60-70 
30-95 


75 


20 
20-23 


280 


shed in| Head | Horse- 
sq.miles infeet| power 


6,500 


7,500 


200 


600 


250 


20,000 


7,500 
9,500 


8,500 


2,200 
2,200 


125 


REMARKS 


4 ft. direct fall, making total of 7-5 ft. in 1,000 ft. rapids. 
Possible 20 ft. dam at head. Would create good 
pondage. Walls of hard rock rise 50 ft. sheer. 

2 ft. direct fall, making total of 10 ft. in 1,300 ft. rapids. 
Rock walls 40 ft. sheer, 75 ft. apart. Possible head of 
40 ft. includes proposed 30 ft. dam. 

5 ft. fall in 1,000 ft. rapid. West wall 40-65 ft. sheer, 
east wall rises at angle of 65°. Possible 30-40 ft. dam. 


3 ft. direct fall and 8-6 ft. in }m. rapids. Total head 
about 50 ft. with possible dam of 40 ft. Dam would 
create good pondage. Narrow cafion 60-75 ft. wide, 
hard rock walls 20-40 ft. high, steep slopes above. 


Proposed utilization by Lakelse Development Co. 


Rock cafion about 6m. Jong. Average width about 
60 ft., minimum 25 ft., perpendicular rock walls 60-90 
ft. high, river bed much broken up by rock ledges 
forming rapids. Head optional, depending on height 
of dam. Several dam-sites, storage in 3 lakes. 


Cafion average width 85 ft., minimum 67 ft., precipitous 
rock walls 70 ft. high. Head optional, depending on 
height of dam. 


Small creek, 
Stor- 


Two direct falls affording 200 ft. head. S 
precipitous granite walls over 100 ft. in height. 
age in small lake. 


§ ft. direct fall at head and 14 ft. fall in rapids, in box 
cafion 500 ft. long, rock walls 70-100 ft. high. Good 
dam-site in cafion. Head optional, depending on 
height of dam. Good pondage might be created above | 
dam. : 

Small hydraulic mining plant. 23m. flume and 6-inch 

monitor; 1,000 miner’s inches. 


212 ft. static head. 180 ft. effective head developed by 
3,780 ft. wood-stave pipe 18-24 in. dia.; 54 in. dia. 
Pelton wheel belted to 187-k.v.a. alternator ; no stor- 
age. Timber crib diverting dam 6ft. high, 40 ft. long. 


This head would involve 80 ft. dam near old Indian bridge 
and include 59 ft. fall in 3m. rapids below. Cafion 
10m. long with precipitous rock walls 180 ft. high. 
Head optional, depending on height of dam. 80 ft. 
dam would cause no trouble by back-flooding, as cafion 
extends 6m. above dam-site. 

60 ft. fallin }m. rapids in cafion. Dam-site at upper end 
of cation 40-50 ft. wide. Rock walls 12-15 ft. high. 
13 ft. direct fall at head of cafion, 21 ft. in }m. rapids 
above, 43 ft. in 1im. rapids below. Cafion 25-53 ft. 
wide. Perpendicular rock walls 125-150 ft. high below 
fall. Tf natural head were increased more than 15-20 

ft. would flood valuable land. 


Suggested 30 ft., 
Walls about 


48 ft. fall in $m. rapids in rock cajfion. 
possibly higher, dam at head of cafion. 
200 ft. high. 


Dam-site at island 400 ft. above sec. 25, tp. la, R. V. 
Two dams, each about 125 ft. long, required. 

13 ft. fall in 4m. rapids. Total head, with 10 ft. dam, 
20-23 ft.; low banks with rock outcrop in places. 
Proximity of railway might make development difficult. 
River about 200 ft. wide. 


Small creek ; 280 ft. fall in 4,000 ft. 
rocky bed ; glacier fed. 


More head above 
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Water- 


STREAM AND SITE hed in| Head | Horse- 
bachdles infeet} power RERGEee 
Suskwa river (trib. Bulkley) : * * * 
572 Black cafion, 10m. up East 
j ROME aes Os fee toe eee Un- 100 300 |40 ft. fall in two falls, one at upper and one at lower end 
known of cafion. Cafion about 400 ft. long, 20-40 ft. wide, 


Mud creek (trib. Bulkley, 11m. 
above Hazelton) : 
573 Rapids near mouth......... 15 220 


Porphyry creek (trib. Bulkley, 
17m. above Hazelton) : 
574 Rapids above mouth........ 20 150 


Boulder creek (trib. Bulkley, 21m. 
above Hazelton) : 
575 Rapids near mouth......... Un- 250 


k 
Reiseter (Two Bridge) creek (trib. 
Bulkley at 37m. cafion) : 
576 Cascades near highway bridge} Un- 130 


Driftwood creek (trib. Bulkley, 
46m. above Hazelton) : 
577 Cascades near mouth....... Un- 150 


Carr (Cafion) creek (trib. Bulkley, 
50m. above Hazelton) : 


Oometvapias near mouth........- Un- 300 
known 

Telkwa river (trib. Bulkley) : 490x 

579 Dam-site 5m. from mouth... 475 15 


580 Cafion im. below Pine creek. 390 |35-40 


Goat creek (trib. Telkwa, 5m. 
above mouth) : 


581 Rapids near mouth......... 50t 75 
Pine creek (trib. Telkwa) : 
582 Cafion }m. from mouth..... 50 50 


* 


Howson creek (trib. Telkwa) : 
DOomeMAUSrat-TLOUL. <4 cb. es 02 28 100 


Maclure (Aldermere) lake : 
sys (Cn ein a ee Oe re l4y 75 


Morice river : 
585 Cafion, 21m. from mouth....| 1,500 40 


Kispiox river : 
586 First cafion, 31m. from mouth] Un- 20 
known 


587 Second cafion, 40m. from 
HAO ULM Re A ectke acca eee Un- |20-26 
known 


walls of solid rock 100-200 ft. high. Dam might be 
erected to increase head to 100 ft. or more, 


300 |220 ft. fallin lm. ; more head higher up 


300 |150 ft. fall in 3m. rapids; more head higherup. Boulder- 
strewn bed. 


500 |250 ft. fallin Im. rapids between waggon road and mouth. 
G.T.P. Ry. crosses at cafion jm. above mouth. 


100 |110 ft. fall in 1,400 ft. rapids. Deep rock cafion with 
perpendicular granite walls 95 ft. high ; dam-site at 
head ; width at water surface 60 ft. 


150 |130 ft. fall in lm. cascades. Dam-site near highway 
bridge ; dam 20 ft. high, would form small pondage. 
Cafion of shale rock with steep sides 32 ft. high, width 
at bottom 22 ft., top 68 ft. 


100 |About 300 ft. drop in 3m. rapids below. Dam-site at 
head of box rock cafion, 100 yds. below highway bridge. 
Dam 50 ft. high might be built. 


200 |Dam-site with rock outcrop on each side of river rising to 
height of 15 ft. Side hills slope back to height of 
100 ft. Pondage created by dam would be confined 
to river channel. 


500 |20 ft. fall in 700 ft. rapid. Cafion walls precipitous vol- 
canic rock, west wall 200 ft. sheer, east wall 180 iti 
high slopes angle 65°. Cafion 400 ft. wide at bottom. 
Gravel flats at head of cafion would give good pondage. 


120 |75 ft. fall in $m. between highway bridge and mouth. 
Gravel bed and banks. More head further up. 


100 |Cafion 300 ft. long, rock walls 130 ft. high at upper end. 
Good dam-site. Dam might be raised to 100 ft., 
giving good pondage. 30 ft. fallin jm. between dam- 
site and mouth of creek. 


100 |Two falls 26 and 6 ft. Dam-site 50 ft. above main falls ; 
dam 75 ft. high would give about 23 acres storage and 
drown out upper fall. Cafion at dam-site 15 ft. wide 
at bottom and about 105 ft. wide at 75 ft. elevation. 


69 ft. fallin 3m. Lake 2}m. long and 13m. wide. Low 
dam might be built at outlet, discharge very small, 
but might be used for water supply to Telkwa or 
small lighting plant. 


5,000§|Cafion 600 ft. long, precipitous rock walls rising from zero 


at head of cafion to 50 ft. on east and 30 ft. on west 
banks where width is about 80 ft. Dam might be 
built 35 ft. high to give good pondage, 5 ft. fall in 
500 ft. rapids below dam-site. 


150 |About 6 ft. fall in 400 ft. Good dam-site in cafion. 
Rock walls 20 ft. on south side, 30-40 ft. high on north 
side. Cafion 50 ft. wide with rock islet in centre, re- 
ducing channel to 30 ft. wide. Dam 12-15 ft. would 
form good pondage. Above and below cafion river 
widens out with considerablé flat land. 


150 |6 ft. fall in 1,500 ft. rapids with two small falls. Dam 
20 ft. high would form good pondage, banks of shale 
with rock islet in centre. Good dam-site. 


at ST a re a ar a ee a eae aR 


*See Description of Power Tables. 
+Above mouth of Tenas creek. 


§Assumes the provision of some storage on lakes above 


x Drainage area above mouth. y Drainage area above Jake outlet. 
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sheep Head | Horse- 


STREAM AND SITE z 
sq.miles| in feet) power 


REMARKS 


Two direct falls of 33 and 31 ft. and cascade of 66 ft. 
Soft shale banks 20-70 ft. high. Reported lake at 
source. 


Direct fall of 75 ft. and cascade 35 ft. in 300 ft. Dame- 
eee from Skeena. Banks of soft shale 15-80 ft. 
igh. 


3 ft. fall in 700 ft. Good dam-site in cafion 30 ft. wide. 
Walls of rock up to 20 ft. high. _ 


Direct fall 25 ft., cascade 125 ft. fall in 4m. Rocky 
banks 20-50 ft. high. Dam-site near Telegraph trail. 


Four falls totalling about 70 ft. and 120 ft. fall in 2,000 ft. 
rapid. Narrow rock cafion, banks 75-100 ft. high, 
more head above. 


12 ft. direct fall and 58 ft. in 2,100 ft. rapids in narrow, 
rocky cafion, walls 200 ft. high. 


Fall of 12 ft. in rapids and small fall in rock cafion 600 ft. 
long and 75 to 90 ft. wide. Good dam-site. Valley 
widens above cafion. 


Direct fall of 20 ft., 15 ft. fall in 1m. rapid above and 
similar fall below. Rocky banks 30 ft. high above 
crest of falls. River 25 ft. wide at cafion. 


SKEENA ESTUARY 


254 ft. fallin lm. Storage by 30 ft. dam on small lake 
on Lot 691. 


1,650t| Developed in connection with domestic water supply.for 


Prince Rupert. 


10,000§}285 ft. direct fall, 315 ft. total in 800 ft. Proposed 30 ft. 


dam to give 6,000 acre-feet storage. 


40 ft. dam proposed by Pacific Pulp and Power Co. 
Storage in Union lake. 


OBSERVATORY INLET 


Peavine creek (trib. Kispiox) : * e oP 
588 Falls near mouth........... Un- 140 50 
known 
Dead Horse creek (trib. Skeena 
24m. south of 2nd cabin) : 
589 Falls near mouth........... Un- 125 50 
known 
Kuldo creek: 
(trib. Skeena at 2nd cabin) 
590 Cafion near mouth.......... Un- {25-30 150 
known 
Driftwood creek (trib. Skeena 6m. 
above Old Kuldo) : 
591 Fall and rapids near mouth..| Un- 170 450 
known 
Big Slide creek: 
(trib. Skeena near 3rd cabin) 
592 Falls near mouth........... Un- 200 300 
known 
Cafion creek (trib. Skeena 4m. 
south of 4th cabin) : 
593 Falls and rapids in cafion near 
POUL eee wee soci aan Un- 100 500 
known 
Galanskeast creek (trib. Skeena) : 
594 Cafion near mouth.......... Un- 25 250 
known 
Kastberg creek (trib. Bear lake) : 
595 Falls, 15m. from mouth..... Un- 40 50 
known 
NORTH OF 
Wolf creek (between Porpoise lake 
and harbour) : 
596 Prince Rupert Hydro-Electric 
Co. development......... Small 250 
Woodworth river : 
597 Prince Rupert development.. 9.56} 300 
Thulme river : 
598 Falls and proposed develop- 
MEN Gee ay see ee 315 
Union creek :;. 
599 Falls and rapids............ Small 400 
Stream, at Mill bay: 
600 Development by Kincolith 
Packing Coon amtaweer es Small 330 
Nass river : || 
601 Falls on main river 3m. below 
Cranberry TIVeR tee oe 7,200 100 
602 Falls, 12m. above Cranberry 
river 250 40 


*See Description of Power Tables. 

tHorsepower of unit installed. 

§Proposed future development for Prince Rupert. 
tinuous power available of 10,000 h.p. 


20,000 |Direct fall of 60 ft. ; 


180 |Small development for operation of canning plant. 


Three small lakes provide storage, an 18 ft. dam at 
outlet of one lake and 10 ft. dam at outlet of lowest 
lake. 2,000 ft. pipe-line to cannery. Three 30 h.p. 
and one 90 h.p. Pelton wheels installed. 


possible total of 100 ft. in 1m. 
Head estimated. 


6,500 {18 ft. direct fall; possible total 40 ft.; falls occur in 


narrow box cafion with walls of sedimentary rock about 
100 ft. high. At high stages river rises considerably. 
Drift logs were noticed 75 ft. above low water level. 
Would be difficult to develop. 


It has been stated that 25,000 h.p. plant may be installed with con- 


|The greater part of the Upper Nass river flows through box cafions, where there are several quiet stretches, especially 


at low stages. 


By placing several dams in these cafions it would probably be possible to utilize the entire fall 
between the Blackwater and the village of Ayansh ; thisis estimated at about 800 ft. 


Owing to the great difference 


in elevation between high and low water in the cafion, the problem of developing this river would be a difficult 


one. 


The table indicates the most favourable points, but the heads given are suggestive rather than definite. 
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Water- end 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles} 12 feet] power 
* * * 
Nass river (continued) : 
Rapids and falls 2$m. below| 5,400 35 5,000 |Direct fall 15 ft., 20 ft. fall in 4m. rapids. Dam about 
IRVIIGO TIVE! «kc sccd 0 cls oes 35 ft. high possible at falls. Good rock walls. Power- 
house site would have to be blasted out. 
Rapids and falls 2m. below 125 | 20,000 |10 ft. direct fall and 115 ft. in 2m. rapids. High rock 

603 WME SIVOCL So 5 5c és kv cvs et banks. Dam eould be raised 40 ft. at falls, giving 
50 ft. head ; or 30 ft. at head of rapids, giving 145 or 
150 ft. head. Power site would have to be blasted 
out of solid rock. Any development here would have 
to be considered in connection with previous site. 

604 Rapids, 8m. above?Meziadin| 4,700 40 5,000 |40 ft. fallin }m. rapids. High banks of soft rock. Dam 

SALAS gag’, QeaeeS Sab ee ner might be raised 60 ft. without damage by back flooding. 
. Power-site short distance below rapids. 
605 Upper rapids, about 10m.} 4,700 40 5,000 |40 ft. fallin 3m. rapids. High banks of soft sedimentary 
above Meziadin river....... rock. Dam might be raised 60 ft. without back- 
flooding 

Tseaxe river (trib. Nass river) : c ; 

606 Falls 5m. above mouth ..... 120 30 100 |15 ft. fall in steep cascade, 10 ft. in 200 ft. rapids below. 
Stream for 12m. above mouth confined to shallow 
channel by lava flow. Probably greater head could 
be obtained. 

Seaskinnish creek : t 

Fall 4m. above mouth....... 12 Direct fall of about 12 ft. 
Quinamuk creek : t 4 
Several falls near mouth..... Impassable by salmon. Lake above, about 1}m. dia. 

Quinetawl creek : t , 

‘Cafions and rapids.......... Turbulent stream flowing between narrow rocky walls ; 
impassable by salmon. 

Clearwater creek : ¢ , ; 

Falls and rapids near mouth. Said to be falls and rapids near mouth which hold back 
the salmon. 

Taschitin creek : t : S 

RMN By Solve « niet ol niw's ¥ « Swift-running stream flowing through rocky cafions. 

Kinskooch river : 

607 Fall at head of cafion Im. os 

ETO MAIN OWS ois oxo. Srs' wicaeo 250 60 400 |Direct fall about 60 ft. Slate rock cafion, about 4m. long, 
below, 70 ft. deep, 60 ft. wide at head. 

Cranberry river (trib. Nass) : 

608 Falls on North fork 7m. above : ; 

EIS jot yg 400 25 200 |15 ft. direct fall, 10 ft. in rapids below; low banks above 
falls. Perpendicular rock below for 300 ft. 

aoe ieoad creek : ‘ 

Tib. Nass, 50m. above mout : : 

609 Falls lm. above mouth... y . 240 30 200 |Direct fall of 20 ft., 10 ft. in 650 ft. rapids below ; per- 
pendicular rock walls 20 ft. high. 

Meziadin river : 

610 Fall : ; h 200 20 500 |Cascades with head of 20 ft. Storage by 12 ft. dam at 

alls about 1m. from,mouth § Meziadin lake (Canadian North Eastern Power Co.). 

Vile creek (trib. Nass, 60m. above 

sft: 

2) naa aa - tae Un- 50 50 |Estimated fall of 50 ft.in 23m. Creek 30 ft. wide, flows 
known in box cafion 150 ft. deep. 

caepe elie P 

roun istrict 
Rapids and falls. : ie tak Un- Small creek 6m. long, falls 1,600 ft. 
known 
Falls creek (Granby bay) : 
1 at aly Uae Shas Boe San 
Pisitne end Power ules 40 375 7,000|||375 ft. head developed by rock fill dam 115 ft. high in 


box rock cafion at bend, about 1}m. from mouth, and 
about 5,800 ft. of wood-stave and 120 ft. of steel pipe- 
line. Ten Pelton-Doble wheels from 3-24 ft. dia. drive 
generators, blowers, compressors, hauling machinery, 
etc., and supply light and power for all mining require- 
ments and to town of Anyox. Further storage dams 
are contemplated higher upstream. See page 


een ein Sl) ade y TR STI DES LA alcle Al A tne REO ees ee 


*See Description of Power Tables. 


tSee Annual Report of the C issioner of Fisheries, British Columbia, for 1914, p. N43 and 44. } f 1s 
— §A good Pcie bees Se onatnicted round these falls, see Annual Report of the Commissioner of Fisheries, British 


Columbia, for year 1913, p. R51. 
| Horse power of plant installed. 


See also Plate 2. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| in feet] power 
PORTLAND CANAL 
Glacier creek : * * * 
yous north of Stewart) 
613 Development by Portland 
Canal Mining Co......... 100 100 ft. head developed for mining purposes by 1,100 ft. 
flume 3 ft. by 4 ft. Two 6 ft. and one 3 ft. Peltons, 
American creek (trib. Bear river, also electric generator.t 
head of Portland canal) : ‘ent 
614 Suggested development...... Proposed development in connection with mining activi- 
ties. 
Cascade creek (trib. Salmon river, 
head of Portland canal) : 
615 Suggested development above ; 
International boundary....| .... Stated that over 1,000 h.p. might be developed at certain 
seasons. 
BEHM CANAL 
Unuk river :§ 
616 Reported power sites........ Un- Said to be ample water-power on this stream for local 
. known mining or electric railway requirements. 
Stikine river : || 
Givmmuattble:Calorie. see meee 15,400 Narrow, deep, rocky gorge, 34m. long, in places not more 
than 150 ft. wide, massive granite cliffs 200-300 ft. high. 
618 Klootchman cafion, 8m. above 
Wittlescanonee meee eee 14,800 Similar to Little cafion, but offers no impediment to 
navigation ; 300 ft. wide. 
GISS Grand rapide; veo eee 14,500 4m. above Klootchman cafion ; river wide and shallow. 
620 Great cafion (above Tele- 
graph Creeix)ies sae see 11,700 |* Extends for many miles, banks often 300 ft. high. 
-First South fork : 
G21P Rapids im gorge: .ciy.ee eco 650x Flows in narrow gorge for several miles from mouth. 
Tahltan river (trib. Stikine) : 
(Pda ena ley Airs Speen i ae ia aes ced 400x Large rapid stream. Valley is narrow and almost cafion- 
like where it reaches the Stikine. 
Tuya river (trib. Stikine) : 
623 Steep rapids in deep gorge...}| 1,360x At trail crossing near mouth, river is a wild torrent, 


ATLIN DISTRICT............. 


almost a series of cascades, in a deep gorge 600 ft. deep 
cut out of the terrace deposits. 


Several streams with steep grade are said to afford power 
possibilities in all parts of the Atlin district. Most of 
the streams are fed from permanent ice and snow fields. 
Plants are projected at several points. } 


Said that falls and rapids on Pine creek would afford 
ample power for mining requirements in district. 


PRINCESS ROYAL ISLAND 2 


Wark lake : 
624 Wark Island falls........... 


*See Description of Power Tables. 


300 


3,000 


290 ft. head in about 4m. from lake to salt water. Stor- 
age might be created by 8-10 ft. dam at outlet of lake. 
8-10 sq. m. area. Steepest part of falls at salt water. 
Partially developed by Butedale cannery by pipe-line 
1,200 ft. long, and smal] Pelton wheels. Proposed to 
develop more power for cold storage purposes. Very 
easily developed. 


tSee Annual Report, Minister of Mines, British Columbia, for 1910, p. 75. 
§See Annual Report, Minister of Mines, British Columbia, for 1911, p. 67. 


||For description, etc., see Report of the Geological Survey of Canada, Volume III, Section B, p. 46, etc. 


The river is 


navigable by stern-wheelers from its mouth to Telegraph Creek. Several glaciers occupy side valleys coming 
Above Telegraph Creek the Great cafion commences and the river becomes rough 


right down to the river flats. 


and rapid, but there are said to be no true falls. 


See Annual Report Minister of Mines, British Columbia, for 1900, p. 777, and 1904, pp. 74, 76, 91. 


2Princess Royal island is very mountainous and has a number of good small power possibilities. 


In the northern 


portion of the island there is a long lake discharging toward the west, but its eastern extremity is said to be only 
a few hundred yards from salt water and it is only kept from discharging eastwards by a narrow ridge which could 
easily be tunneled and power developed on the eastern side of the island. 

Further south Butedale cannery has a pipe line from the top of Wark Island falls and develops a small power 
Storage might easily be provided by damming the lake at the head of the falls. 
A little north of Swanson bay, but on Princess Royal island, there is a fall which drops in a series of cascades 


under a head of about 300 ft. 


about 2,000 ft. from a small lake above. 


a good small power. 


There are several other small powers on this island. 


Drainage area above mouth. 


The storage and discharge would be small but the high head would give 


Plate 33 


SKEENA RIVER—HEAD OF KITSALAS CANON 
On main stream above confluence of Zyometz river. 


BULKLEY RIVER—HAGWILGET CANON 
Near Hazelton. A possible power site. 
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Water- 
STREAM AND SITE shed in| Head | Horse- REMARKS 
sq.miles| 19 feet} power 
* * * 
Surf inlet (on west side island) : 
625 Falls at outlet of Cougar lake 
at head of inlet ......... 16§| 73 2,000 (30 ft. falls at outlet of Cougar lake, one of a chain of 
(Development by Surf Inlet lakes which, with short portages, gives easy access to 
Power Co.) a large section of the interior. 73 ft. head developed 


by hollow-type reinforced concrete dam 430 ft. long, 
74 ft. high, 450 ft. from power house. 2 Peltons, 630 
h.p. each. 


QUEEN CHARLOTTE ISLANDS 


Hancock (Kawon) river : 
(Masset harbour) 
626 Suggested development...... Set ect hak os be Loan development has been proposed on this stream ; said 
that 650 h.p. is available at certain seasons. 
Ain river (trib. Masset inlet) : 


627 Rapids between Ain lake and 
REOM GM eee Ae ee ei eicte.> pistons: » 85 150 3,500 |150 ft. fallin 2m. rapids below Ain lake. Power-site }m 


from mouth. Storage in Ain lake, area about 8 sq. m. 


Mountain river : 
(trib. Rennell sound) 


628 Falls and rapids 1}m. from . 
AIVOMUN ete. ck se ces Small | 1,000 950 |Small creek, proposed development by Rennell Sound 


Development Co. 
Raney river (trib. Rennell sound): 


628 Falls and rapids jm. from 
RIPOULU I ate sche ee 3 5,6. « Small | 450 450 |Small creek, proposed development by Rennell Sound 


Development Co. 
Twin river (trib. Rennell sound) : 


628 Falls and rapids $m. from 
PUGULE MPT so siete ooo Small | 500 300 |Small Creek. proposed development by Rennell Sound 


Development Co. 


*See Description of Power Tables. . 
tSee Annual Report Minister of Mines, British Columbia, for 1912, p. 100. 


§Estimated by company. 


CHAPTER XIV 


Mackenzie River and Tributaries—Topography and Power 
Site Tables 


HE great Mackenzie river, named after the intrepid explorer, Sir Alex- 
ander Mackenzie, ranks among the first dozen rivers of the world, and, 

on the North American continent, is second only to the Mississippi. The 
Mackenzie river drains a watershed of about 680,000 square miles. Two of 
its chief tributaries, the Liard and the Peace, drain a large portion of northern 
British Columbia, and, together with the upper waters of the Hay river, 
constitute, for the purposes of this report, District No. V. The area of British 
Columbia which contributes waters to the Arctic ocean is about 106,800 square 
miles. The Liard drains about 98,000 square miles, of which some 53,000 
square miles is in British Columbia. The Peace drains about 110,000 square 
miles, of which 43,900 square miles lie west of the inter-provincial boundary. 


This district may be discussed under two main sub-divisions, one, the area 
east of the Rocky mountains, which includes the well-known Peace River dis- 
trict ; the other, that lying west of the Rocky mountains, which includes the 
valleys of the Parsnip and Finlay and their southerly tributaries, also the 
Liard and its tributaries farther north. The part east of the Rocky mountains 
is an almost level plateau with a slight dip to the valleys of the Peace and 
Smoky rivers. Owing to the depths of the valleys below the general level of 
the plain the conditions for drainage are excellent. The country is largely 
prairie and poplar copse, and the soilis good. The Peace River district prob- 
ably comprises the largest consolidated area of agricultural land in British 
Columbia. The climate is favourable and resembles that of Alberta west of 
Edmonton. In summer the longer day compensates for the high latitude. 
The winters are more severe than farther south. For detailed description of 
this district, the reader is referred to the various Geological reports and 
accounts of travels in this district. (See Bibliography.) 


In a country so comparatively level, water-powers are naturally not 
abundant. The only large power known is that on the Peace river, commonly 
referred to as the Peace River cafion. ‘The difference in elevation between the 
upper and lower ends of the cafion has not been ascertained by levelling, but a 
careful measurement by Mr. Leo G. Denis, of the Commission of Conservation, 
with an aneroid, indicates a difference in level of 225 feet in a distance of 1814 
miles. The cafion is in the form of a horseshoe bend, the portage across being 
about 11 miles. Mr. Denis states that : 

“The descent of the water in the cafion is fairly uniform, except near the 
head, where there is a fall of approximately 25 feet in one-half mile. This 


latter descent is concentrated at two chutes over ledges; one is situated at the 
head of the cafion and the other one-half mile below, with rapids intervening. 
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The narrowest point in the cafion occurs at its head, where the distance from 
bank to bank is only 200 feet.’’* 

The cafion constitutes a power possibility of considerable magnitude and 
may some day supply the light and power needs of a large portion of the Peace 
River district. No particulars are as yet ascertainable of any other large 
water-powers in British Columbia east of the Rockies. No doubt there are 
several streams rising on the eastern slopes which may yield powers, but, at 
‘present, much of this country remains unexplored.t The precipitation on the 
eastern flanks of the mountains in this district, though sufficient for agriculture, 
is not heavy. 


The district west of the Rocky mountains, for the most part, is very 
mountainous. The Parsnip, Finlay and Kachika rivers occupy here the con- 
tinuation of the Intermontane valley, the Parsnip and Finlay at their junction 
forming the Peace river. The continuity of the west wall of the great valley 
is broken near the Parsnip, while, to the north, the range re-forms and is known 
as the Cassiar mountains. The following are the chief streams of this district 
and, a brief description of their characteristics, so far as known. 


The Parsnip rises near the headwaters of Bad river, a tribu- 
Parsnip River tary of the McGregor river. This stream was first ascended 

by Sir Alexander Mackenzie in 1793. He missed the other 
branch of the Parsnip, Pack river, which, by way of Giscome portage, forms a 
much travelled route and offers a very much easier passage to the Fraser river. 
From Mackenzie’s description the Parsnip probably rises in true glaciers 
among high mountains. Below its junction with the Pack river, however, it 
flows smoothly between low banks through generally level country. In places 
the banks rise to a height of 80 to 100 feet, showing steep slopes, composed of 
sand, clay and gravel. For some 10 or 15 miles, midway between the mouth 
of the Pack and the Nation, the channel is much cut up by islands and sloughs. 
Most of these are dry at low water and large timber jams generally occur where 
they branch off from the main stream. Reports respecting its agricultural 
possibilities differ considerably, yet the country bordering the upper Parsnip 
is not considered of great agricultural value, as it consists largely of gravel 
terraces covered with small growth. 


“Water Powers of Manitoba, Saskatchewan and Alberta, by Leo G. Denis and J. B. Challies, 
Commission of Conservation, Ottawa, 1916, p. 239. See, also, Report of Geologscal Survey of 
Canada for 1875-76, p. 47 ; estimate of fall from the upper to the lower end of cafion given as 270 
feet based on several barometric (aneroid) observations. Also, Canada on the Pacific, by Charles 
Horetzky, Montreal, 1874, pp. 61 and 239 ; difference between head and foot of cafion, result of 
careful aneroid measurement, given as 240 feet. For other descriptions of cafion, see Voyages 
from Montreal through the Continent of North America, by Alexander Mackenzie, London, 1801, 
pp. 167-180; referring to this portage, Sir Alexander Mackenzie, on page 392, says: “‘We soon 
after came to the carrying place called the Portage de la Montagne de Roche . . .” Consult 
also, Peace River, a Canoz Voyage from Hudson's Bay to the Pacific, by the late Sir George Simp- 
son in 1828; Journal of the late Chief Factor, Archibald McDonald; Edited with notes by 
Malcolm McLeod, Ottawa, 1872; See pp. 19 and 88; Also, see Wild North Land, Captain 
Butler, Chapter xxi, p. 249, and New Rivers of the North, Hulbert Footner, New York, 1912, 
pp. 123 e¢ seq. 


+See ‘‘Exploration Survey in Peace River District and North of the Peace River Block,” in 
Annual Report of Minister of Lands, British Columbia, for 1914, pp. D90-D95 ; also for 1915, 
pp. B117 et seq. 
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The Parsnip river, besides Pack river, has two other important tributaries 
—the Nation and Misinichinka. The last named leads to Pine River pass. The 
lower portion of the Misinichinka is tortuous and not very rapid, with swampy 
flats covered with black spruce and other lowland growths on the inner sides 
of its bends. The opposite side is usually formed of the scarped edge of a 
gravelly terrace, these terraces being covered with western scrub pine of small 
size. There is no water-power on the river below the point at which the trail 
leaves the river to follow up the Atunatche. Above the Atunatche the Misin- 
ichinka is a mountain stream. | 

The main valley of the Nation extends east and west for about 
Nation River 60 miles. With its numerous tributaries, it drains a very ex- 

tensive area, much of which is available for agriculture and 
can be cleared at relatively low cost. The width of the valley varies con- 
siderably. Indications are that, until comparatively recently, the district was 
heavily timbered. Large areas have been reforested, leaving strips of the 
original coniferous growth, principally along the shores of the lakes and in 
patches on the surrounding mountains and hills. Spruce predominates, with 
a generous proportion of lodgepole pine and some balsam. The general eleva- 
tion of the plateau is about 2,500 feet, or about 100 feet above the Nation 
lakes. Excellent and well distributed water supplies exist, but, as a rule, the 
creeks are not adapted for the economical development of water-power. The 
main stream, from its mouth to the lakes, has not been examined for water- 
powers. ‘There are said to be some rapids and a cafion, but it is not known 
whether either is suitable for development. 


Between latitude 56° and 58° N., the great Intermontane 
Finlay River valley is traversed by the Finlay river. The valley is six to eight 
miles in breadth and contains much good land, which is flat- 
like up to the mountain ranges, paralleling the valley. Originally, it was 
heavily timbered, spruce predominating. Large areas have, however, been 
burnt and reforested with lodgepole pine, poplar, willows and some birch. 
The region of the Finlay and its branches is characterized throughout by 
its mountainous character, and, with the exception of the narrow flats border- 
ing the main stream, no plains of any magnitude are known. The eastern 
tributaries drain the western slope of the Rocky mountains proper. The 
western branches head in a confused medley of mountain ranges with a fairly 
uniform height of about 4,000 feet above the valleys, and lying to the east of 
the Tatla lake and its feeders. They may be regarded as the southern exten- 
sion of the Cassiar range. Commenting on the mountainous character of this 
part of the province, Mr. R. G. McConnell says: ‘‘The most notable feature 
of the country in the latitude of the Omineca and Finlay rivers, or from 
latitude 55° 30’ to latitude 57° or beyond, is its universal mountainous char- 
acter. In this latitude, the whole country, from the eastern edge of the Rocky 
mountains westward to the Pacific ocean, is destitute of plains of any con- 
siderable extent and, with the exceptions of the breaks where the region is 
crossed by the valleys mentioned above, is covered with a succession of moun- 
tains and mountain ranges varying in height from 3,000 to 5,000 feet above 
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the valleys. Inno other part of British Columbia is the country so persistently 
mountainous across the whole Cordilleran belt.’’* 

The Finlay river, named after John Finlay, who ascended it in 1824 
in the interests of the North West Company, is much larger than the 
Parsnip, and may be regarded as the upper portion of the Peace. It 
is 310 miles long and, in the navigable portion, averages 250 yards in 
width. Except in passing through Deserter cafion, the river is easily 
navigable for 140 miles above its mouth. It is continually changing 
its channel—in many cases there are several channels and long sloughs 
which extend for miles. Large piles of driftwood are a characteristic feature. 
For 15 miles above the mouth of the Ospika the current is slack, elsewhere it 
would average, say, three miles per hour, and seldom exceeds five miles an 
hour. From the mouth to Deserter cafion, 90 miles, there are no rapids, and 
navigation by light-draught steamers would be comparatively easy at all 
stages of the water. Farther up, it is interrupted by a long succession of 
cafions and rapids. Its branches interlock with tributaries of the Skeena, the 
Stikine and the Liard, and low passes through the mountains from one basin 
to another are not uncommon. 

Deserter cafion is about one-half mile long, through hard conglomerate 
and sandstone, and, at its narrowest part, scarcely exceeds 150 feet in width. 
The walls are not very high, except at the lower end, where there is a steep 
cliff. The channel is crooked and interrupted by several bad rips. At certain 
stages the cafion can be run, but its navigation is dangerous. A good portage 
track has been cut out on its west bank. For nearly 50 miles above Deserter 
cafion the main stream continues to occupy the great Intermontane valley, but 
above its junction with the Tochieca it breaks through the range bordering the 
west side of the valley. Twelve miles above this gap its navigation, except at 
very low water, is stopped by the Long cafion. For five miles the river is a suc- 
cession of cafions, rips and rapids and frequently narrows to less than 100 feet. 
The Finlay risesin Thutade lake. For the first four miles after leaving Thutade 
lake it flows in a cafion, which ends in a fall with a drop of 50 to 60 feet with 
swift water above and below. (See Plate 34.) 


Omineca river came into prominence in 1868 by the discovery 
Omineca River of gold on one of its tributaries. Miners flocked into the 

country, and for some time the population was estimated at 
1,200 to 1,500. It reached its zenith about 1879, but as the yield of the creeks 
became exhausted the enterprise has gradually declined. The Omineca joins 
the Finlay from the west about 15 miles above its mouth, and is by far its 
largest tributary, apparently carrying about one-fifth of the water of the main 
stream. From its mouth to the Black cafion, a distance of about five miles, 
the current is extremely swift and the river shallow, the slope of the stream 
exceeding 10 feet per mile. Numerous gravel bars and islands, covered in 
places by huge drift piles, obstruct the course of the stream, dividing it into 
several channels. 


-  * Report on an Exploration of the Finlay and Omineca Rivers,” by R. G. McConnell, 
B.A., Report of the Geological Survey of Canada, 1894—Vol. VII, p. f3 c. 
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The Black cafion is about one-half mile in length and varies in width from 
100 to 200 feet. Its walls are usually vertical and in places exceed 150 feet in 
height. This cafion is said to be easily navigable by canoe at low water but 
impossible to navigate at flood. From the Black cafion to a point nine’ miles 
above the Little cafion, a distance of about 30 miles, the river has a grade of 
about 12 feet per mile, the difference in elevation being about 370 feet. From 
the head of the rapid water to Germansen landing, a distance of 12 miles, with 
the exception of a few small ripples the current is easy, from two to three miles 
an hour. Slack current continues nearly to New Hogem, a distance, measured 
along the valley, of about 23 miles. The river by its tortuous channel is con- 
siderably more. Above New Hogem the river enters a granite area and a rapid 
current is again encountered. 

The character of the country through which the Omineca flows, with the 
exception of a few miles at its mouth, is everywhere mountainous. The valleys 
and the lower slopes of the ranges are, as a rule, densely timbered with ever- 
greens so prevalent in the north. The timber line in this region seldom ascends 
beyond an elevation of 5,200 feet. The Omineca has one large tributary, the 
Mesilinka, a swift river with many rapids, and one cafion—Dog cafion—a mile 
from the mouth. ‘Tributary to this is Tutizeka river, on which a water-power 
possibility is reported below Tutizeka lake. Another large tributary of the 
Finlay river is the Ingenika river, but recently investigated. This river rises 
near the headwaters of the Finlay, its source being within a mile of a small 
creek which flows into Thutade lake, which is the source of the main Finlay 
river. The Ingenika river has a length of over 150 miles and several tributaries, 
of which the most important is the McConnell creek. The main stream has 
been ascended from its mouth, which is 80 miles above the junction of the 
Parsnip and Peace rivers, for about 100 miles ; above that point the bed of the 
stream becomes too rough even for canoes. (See Plate 34.) 

The water-power possibilities of the country drained by the tributaries of 
the Mackenzie river may be said to be practically unknown. The sparse 
information available has been culled from reports by various explorers and 
surveyors, the best being the accounts contained in the reports of the Geological 
Survey of Canada. The character of the main streams is fairly well known, 
though, where a cafion occurs, it is seldom possible to determine from the 
reports whether it would form a suitable dam-site. The available possible heads 
have not been measured. There is little doubt, however, that in a country 
with the above described characteristics, there must be a large number of 
streams on which water-powers might be developed. Some of these have 
already been utilized for mining purposes, and no doubt, with greater trans- 
portation facilities and consequent settlement, others will be brought into 
beneficial use. At present much of this country, especially in-so-far as its 
water-power possibilities are concerned, is unexplored. 


The Liard river rises in the Yukon district and flows south into 
Liard River British Columbia just above its confluence with the Dease. 
It then flows through the province for a distance of 270 miles, 
and, after passing through the Rocky mountains, turns northward again 
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to join the Mackenzie river, of which it is one of the chief tributaries 
Rising in the elevated country to the west of the Rocky mountains, 
the Liard river falls rapidly toward the east, the difference in elevation 
between the mouth of the Dease river and the Mackenzie being no less 
than 1,650 feet, of which over 1,000 feet occurs in 200 miles of the river 
in British Columbia. It is characterized nearly everywhere by impetuous 
currents, by dangerous rapids and by narrow whirlpool-filled cafions. The 
descent of the river is greatest and its rapids most numerous while passing 
through, and for some distance on each side of, the Rocky mountains. The 
Liard river was used for a number of years as a trading route to the Yukon, 
but, owing both to the expense incurred in overcoming the great length of 
difficult navigation and to the number of lives lost, the trade was found un- 
profitable and most of the posts were abandoned. The Liard has also been 
used to some extent by prospectors and miners. The discoverers of the Cassiar 
gold fields, Messrs. McCullough and Thibert, ascended it from Fort Simpson 
to the mouth of the Dease in 1871-72. The best description of the Lower 
Liard is given in the Report of the Geological Survey of Canada, Vol. IV., 1888-89, 
pages 33-50D. _ From the standpoint of navigation, the bad portion of the 
river starts just above the Little cafion, which is about 24 miles below the 
mouth of the Dease and 12 miles below the bend, and is a succession of rapids, 
whirlpools and narrow cafions with occasional stretches of quiet water, until 
the river narrows at Hellgate. Starting at the Little cafion and proceeding 
downstream, the following are the chief rapids and cafions—how far they 
would lend themselves to power development is not known, but probably 
diversion or other dams could be built at a number of points should mining or 
other developments create sufficient demand for power. 


Little canon, 24 miles below Dease river, half a mile long, narrowest spot 200 
feet wide ; banks of dark shales. Second narrows and whirlpools, three miles 
below Little cafion; banks of shales and sandstones, contracting to 100 feet. 
Short canon, about 30 miles below Little cafion, 100 yards long, precipitous lime- 
stone cliffs 150 feet apart ; navigable. Cranberry rapids, about six miles below 
Short cafion, one and one-half miles rough water; bed of stream filled with huge 
angular masses of rock ; rapid in two sections with comparatively quiet water 
between; rocks of shales, sandstones and conglomerate, similar to Little cafion. 
Mountain Portage rapids, about eight miles below Cranberry rapids, one 
of the worst rapids ; river falls over band of shales. Three contractions and 
rapids between Mountain Portage rapids and Whirlpool canon, four miles 
below Mountain Portage rapids. Rapids at Portage Brilé, five miles below 
Whirlpool cafion ; portage two miles long, at lower end, river is narrowly con- 
fined between high vertical limestone cliffs. Devil portage, about 100 miles 
below Little cafion. The river at this point makes a great bend to northeast, 
along which is a succession of rapids and cafions. At the elbow of the bend a 
large fall is reported ; at the lower end of the bend the river is reduced to 
scarcely 150 feet wide. Immediately below the contracted part is a large 
eddy and the river expands at once to over one-half mile in width. The portage 
across is four miles and climbs over a ridge fully 1,000 feet high. Grand canon 
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of the Liard, 30 or 40 miles long, is really a succession of short cafions, with 
expanded basins between, filled with eddying currents. It can be run at low 
water but is very dangerous at flood stages, necessitating several portages. 
Rapids of the Drowned, forming part of Grand cafion. Canon below Hell- 
gate, one mile long, 150 yards wide ; river flows easily between vertical banks 
300 feet high. This is the last cafion on the river. 

The most important tributaries of the Liard river are: Dease river, a 
navigable stream and a well-known route of travel from the headwaters of the 
Stikine to the interior ; the Kachika, which is the most northerly of the British 
Columbia ‘rivers occupying the Intermontane valley, and draining, besides, a 
large area of country, much of which is undeveloped ; and the Fort Nelson 
river, a sluggish stream, about which practically nothing has been published. 
At Fort Nelson, 100 miles above its mouth, some farming is done, and potatoes 
and other vegetables are grown without difficulty. The country has con- 
siderable timber. There is no information available respecting any water- 
powers on the main stream. Its tributary, the Sikanni river, has a series of 
rapids and falls about 40 miles above its mouth ; higher up, the valley re- 
sembles a deep cafion with sides rising precipitously 1,200 to 1,400 feet and 
terminating in sandstone cliffs. 


Plate 34 
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Photo. Courtesy Mr. W. F. Robertson 
INGENIKA RIVER FALLS, TWO MILES BELOW McCONNELL CREEK 
Tributary to Finlay river. 


FINLAY RIVER FALLS, FOUR MILES BELOW OUTLET OF THUTADE LAKE 
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Tributaries to the Mackenzie River—District No. V 


Area of | Select- 


NAME oF STREAM water-| ed aero 
AND shed in| head a ba REMARKS 
SITUATION OF PowER SITE square | in pa ae 
miles* | feet* | POWeT 

Le Tes | 2 ee fi 98,000x j ’ 

629 Rapids, falls and cafions..... 34,000§|} .... .... |The Liard river runs for many miles in cafion with numer- 
ous rapids and small falls. Several portages are neces- 
sary ; one, ‘Devil portage,’ at a sharp bend, is 4m. 
long. 

PIOAROTTUVOR eck hoes idicas Sek 6,000x| .... .... {Is navigable from Dease lake to Liard river. Descends 
4-5 ft. per mile with several small rapids. 

Peace river : 

630 Peace River cafion:......... 28,500 4 o..; ..., |Cafion about 18m. long; total fall about 225 ft.|| 

Pine river : 

631 Cafion 4m. above lower forks! Un- Cae ....  |Cafion 3m. long ; banks are steep slopes or cliffs of sand 

known! stone and shale, rising about 100 ft. above river. 

632 Rapids near summit........ Upe bos xs ....  |River said to fall 200 ft. in 53m. 


Nation river (trib. to Parsnip) : 
633 Cafion 15m. above mouth...| 2,250 | .... .... |Cafion reported 15m. above mouth ; above cafion, rive 
is navigable to Nation lakes. 2 
McLeod river : 
634 Falls 14m. below War (Long) ; 
Price seh ba. eens oe RES 150 120 .... {Series of falls, totalling 120 ft. over ledge of diorite rock. 
Storage in Carp and War (Long) lakes. 
Finlay river : : 
635 Desertercafion............. P7000) 2... .... {Only considerable obstacle to navigation in 175m. above 
67,00 mouth. Cajion is about 1m. long, through conglomer- 
ate ; walls, 160 ft. wide at head, vary in height up to 
130 ft. at lower end. Navigable with difficulty at low 
water by canoe and at high stages by stern-wheelers. 3 
636 Long cafion (about 15m. 
above Kwadacha river)....| 2,900 | .... .... |Cafion 5m. long through schist ; numerous rapids, grade 
increases towards upper end and river is unnavigable. 
Above cafion, for 5 miles is a swift, shallow stream 
averaging 150 yards in width. 3 


637. Cascade cafion............. 200d sabe ..., |Cafion with shallow rocky rapids ; at one point, a 25 ft. 
fall in short distance in cascades ; several other bad 
rapids. Cafion at head 100 ft. wide. Total length 
of gorge 53m., maximum depth 700 ft. 3 

638 Reef cafion (below Fishing 


TERN Rss oly oe an «EO 2000 ed 5 Ss .... |Cafion 23m. long; vertical cliffs 60 to 80 ft. high; 
minimum width 130 ft., series of diagonal reefs extend 
° nearly across river. 3 


639 Cafion and falls below Thu- 
tadelake i. son ee ee ee La") Na Se ee ....  |Below lake, river is in cafion for 4m. ; at lower end, fall 
of 50 to 60 ft. with swift water above and below ; 
numerous rapids further down stream. 4 

Omineca river : 

640 Black cafion near mouth’ ...| 5,000 | .... .... |Cafion jm. long, 100 to 200 ft. wide; walls nearly ver- 
tical, maximum height over 150 ft. Fall from head of 
swift portion to mouth is about 425 ft. in about 35m. 

Mesilinka river : 

641 Cafion 1m.from mouth...... 1,000xbe sx: .... |Reported to have several rapids, but only one cafion Im. 
from confluence with Omineca. 

Tutizica river (trib. Mesilinka) : , ; 

642 , Falls 3m. below Tutizica lake Un- 40 ....  |Direct fall of 15 ft., 10 ft. in 2,000 ft. rapids above, 15 ft. 

known in lm. rapids to smal] lake below. Rocky banks 30 ft. 
high above head of cafion. River 70 ft. wide at cafion. 
Storage in Tutizica lake. 

Ingenika river (trib. Finlay) : 

643 Cafion 75m. above mouth.... avers A .... |Cafion 300 ft. long; at lower end fall of 15 ft. in chute, 
through gap 25 ft. wide below cafion ; grade of river 
is high for some miles below. 3 


*See, Description of Power Tables : 

tA good description of the Liard river will be found in Report of the Geological Survey of Canada, Vol. IV, Part D, pp. 33- 
50. The river is navigable from near its mouth for about 300 miles to Hellgate, the entrance to the bad part 
of the river. Above this are numerous cafions and rapids. The most noteworthy, in the order in which they 
occur, are: Rapids of the Drowned ; Grand cafion, really a series of short cafions; Devil portage, a 4m. 
portage over a ridge 1,000 ft. high, the river flowing in a narrow cafion round the bend; Portage Brule ; Whirlpool 
cafion; Mountain Portage rapids; Cranberry Portage rapids; Little cafion. 

§Drainage area above confluence of Coal river, including Kachika river. ‘ 

|For description see Report of the Geological Survey of Canada, 1875-76, p. 46, also Wild North Land, Capt. Butler, p. 249, 
also Voyages from Montreal through the Continent of North America, by Alexander Mackenzie. London, 1801, pp. 
167-180 and 392; also, Canada on the Pacific, by Charles Horetzky. Montreal, 1874, pp. 61 and 239. 

1Probably about 1,400 sq. miles. ‘ 

2See Annual Report of Minister of Lands, British Columbia, for 1914, p. D72. 

See Annual Report of Minister of Lands, British Columbia, for 1914, p. D84 eé seq. : ; 

4See Annual Report of Minister of Mines, British Columbia, for 1908, p. 74. Another report gives height of fall as 
180 ft. 

’See ‘ Exploration of Finlay and Omineca Rivers,’’ Report of the Geological Survey of Canada, Vol. VII. 1894, Sec. C, 
p. 7, etc.; also Wild North Land, Captain Butler, chapter XXIII, p. 279. 

xApproximate drainage area above mouth. 


CHAPTER XV 


— 


Stream Flow Data 


LTHOUGH, in connection with early mining activities, the province of 

British Columbia was concerned with the apportionment of the waters 

of some of the provincial streams, no systematic study of stream flow was. 
prosecuted by government agencies prior to 1911. 

The Commission of Conservation, having, in 1910, completed its general 
investigation respecting the water-powers of eastern Canada, decided to com- 
mence, in the following. year, a special investigation of the water-power re- 
sources of British Columbia and of the Prairie Provinces. — 

In May, 1911, the Department of the Interior inaugurated the Railway 
Belt Hydrographic Survey, with headquarters for field work at Kamloops, 
B.C. 

In August, 1911, the Commission of Conservation commenced its field 
investigation in British Columbia. The Premier and the Minister of Lands 
expressed themselves as desirous of furthering the work, and gave assurance 
that every possible assistance would be given. Subsequently, the Province 
appropriated funds to assist in the field work. 

In connection with irrigation, especially in the ‘dry belt’, many problems 
and disputes connected with the use and apportionment of the waters of various. 
streams had arisen. It became necessary, therefore, for the officers of the newly 
constituted Railway Belt Hydrographic Survey to devote their efforts first. 
to the clearing up of this complex situation. They, therefore, for a time, 
confined their attention to these irrigation problems. 

In inaugurating the Railway Belt Survey, the hydrographic methods in 
use by the Water Resources Branch of the United States Geological Survey 
were adopted, and one of their expert hydrographers, Mr. C. R. Adams, was: 
engaged for a period of three months to direct the initiation of the work. 

Mr. P. A. Carson, formerly Chief Engineer of the Railway Belt Survey, 
and his staff of engineers deserve great credit for their good prosecution of 
the work, as well as for the zeal displayed in coping with the many difficulties. 
inherent to territory such as they had to canvass. Mr. R. G. Swan is at 
present Chief Engineer of the Survey, with headquarters at Vancouver, and 
to him and his able staff the Commission of Conservation is indebted for the 
collection of much of the stream flow data published in this report, and also: 
for special assistance rendered in connection therewith. 


us The work of the Kamloops office was diligently prosecuted. 
phan empes ot during 1912. Meantime the British Columbia Government,. 
largely through the efforts of Hon. W. R. Ross, the former 

Minister of Lands, had commenced an investigation of the water assets of 
the province, including their administration, and also of the status of the 
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thousands of licenses and grants which had been made for the use of water. 
This latter, in itself, was a very heavy undertaking. In connection with its 
investigations, the Provincial Government, in 1912, also commenced gather- 
ing stream flow data. As there was then no co-operation between the Domin- 
jon and Provincial officials, some overlapping of effort resulted. In 1913, 
as an outcome of the transfer of the administration of the waters of the Rail- 
way Belt to the province, the stream-flow measurement work of the Rail- 
way Belt Hydrographic Survey and that of the Provincial Water Rights 
Branch were merged, being undertaken by the former organization, under 
the new title of the British Columbia Hydrographic Survey. Its headquarters 
were moved to Vancouver, and subsequently branches were established through- 
out the province. This merging of activities placed systematic and con- 
tinuous stream gauging on a firm basis and, to a great extent, relieved the 
engineers of the Provincial Branch from hydrographic work on the main 
streams, leaving them free to devote their energies to other investigation and 
administrative work. Recently, the title of the British Columbia Hydro- 
graphic Survey was changed to The British Columbia Hydrometric Survey. 
An historical survey, covering the steps through which the stream flow in- 
vestigations of the province have reached their present status, is presented in 
the Dominion Water Power Branch Water Resources Papers, and also in the 
Annual Reports of the Provincial Water Rights Branch.* 

The Dominion Water Power Branch, under the superintendence of Mr. 
J. B. Challies, now conducts, through the British Columbia Hydrometric 
Survey, the stream-flow investigations in British Columbia, and furnishes 
copies of its records to the Provincial Government. 

Inasmuch as the Commission of Conservation had first commenced the 
general collection of water-power data in British Columbia, and as the newly- 
established office at Kamloops had its hands more than full with gathering 
the needed data respecting irrigation conditions, it was arranged, through the 
courtesy of the late Mr. R. E. Young and Mr. J. B. Challies, that the Com- 
mission would be furnished with such hydrographic data as would be service- 
able in connection with water-power studies ; also, with any information re- 
lating to water-power sites gathered in the course of the Survey’s work. These 
data have been supplied, and are included in this report. The various 
courtesies extended in connection with the supplying of this eames material 
is highly appreciated by the Commission. 

_ The Hydrometric Survey hopes, later, to include the streams in the more 
northerly parts of the province, but up to the present, with the exception of 
certain special studies, they have had to confine their attention to the more 
southerly part, and more particularly to the ‘dry belt,’ where the demands re- 
specting irrigation have been so urgent. 

The Provincial Water Rights Branch has, itself, also undertaken certain 
stream flow investigation work. The results of its operations are published — 
in the Annual Reports of the Minister of Lands, British Columbia, and in special 


*Consult Water Resources Paper No. 1, pp. 17 to 37; also Annual Report of the Water Rights 
Branch of the Department of Lands, British Columbia, for 1913 SO as 
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publications issued by the branch itself. For list of publications, consult the 
Bibliography. 

In addition to the hydrological data already referred to, a number of 
valuable records have been obtained by private and other effort ; where avail- 
able, summaries of these data are presented in this report. These records are 
as follows : 

Gauge heights of the Fraser river, recorded by officers of the Department 
of Public Works, Canada, at Chilliwack, Mission and Sumas. The record 
at Chilliwack commences in 1906 and, except at low stages when the water 
drops below the point where the gauge can be read, is continuous. Unfor- 
tunately, there is a deposit of silt around the foot of the gauge, which becomes 
dry below certain stages. There appears to be a certain relationship mani- 
fested between the gauge heights at Chilliwack and those recorded at Hope in 
the year 1912-1915. If relationship can be established it would be possible to 
make an approximate estimate of the flow of the Fraser river for the period 
covered by the Chilliwack records. 


Hydrographic studies have been made by various private companies, such 
as by the British Columbia Electric Railway Co., or subsidiary companies, at 
lakes Buntzen and Coquitlam, and at Jordanriver, V.I.; by the Western Canada 
Power Company, on Stave river; by the West Kootenay Power and Light Co., 
at Bonnington falls, on Kootenay river—for gauge heights see Water Resources 
Paper No. 14—(a summary of revised data is given in this report); and by the 
Powell River Co., which possesses a record of the height of Powell lake since the 
year 1912, and of the waste water flowing over the dam. There are also hydro- 
logical studies made by certain irrigation companies. 


Hydrological research has also been prosecuted by engineers and power 
companies in connection with various projects for municipal water supply, or 
proposed power developments, some of which have already been carried out. 
There are, for example, the Couteau Power Company’s records of runoff, tem- 
perature and precipitation on Shuswap river at Couteau falls. These data 
have been made available through the courtesy of the company’s consulting 
engineer, Mr. A. R. Mackenzie, and are published in the tables of stream 
flow data (No. 99). See also Plate J. Messrs. DuCane, Dutcher & Co., consult- 
ing engineers, secured data in connection with the development on the Barriére 
river for the city of Kamloops; and Messrs. Anderson & Warden, consulting 
engineers, Vancouver, have taken records at Jones lake for the British Colum- 
bia Electric Railway Co. The Campbell River Power Co. has records from 
several gauges on Campbellriver, V.1. These gauges have since been rated by 
the B. C. Hydrometric Survey, and revised data will be found in the tables of 
stream flow. The Quesnel Hydraulic Gold Mining Co. has made certain 
studies of runoff incident to the construction of its placer mining plant in the 
Cariboo district ; Messrs. Ritchie, Agnew & Co., consulting engineers, have 
made some valuable runoff studies in connection with suggested power develop- 
ments on the Falls and Khatada rivers, in the vicinity of Prince Rupert. There 
are also certain records of lake levels taken by the Canadian Pacific Railway 
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Lake and River Service. Some of these, made available through the courtesy 
of Superintendent Captain Gore, are published in this report. 


Description of Stream Flow Data 


Within the space allotted to stream flow data is included a concise sum- 
mary of all the more important reliable records available. From the various 
data it was necessary to make a selection, and hence those most useful for 
water-power considerations are presented, while those of the smaller ‘irrigation’ 
streams, together with those which, for cause, were considered unreliable, have 
been omitted. The data which follow include records from about 130 stations in 
British Columbia, and from 10 in the adjacent states of Washington, Idaho 
and Montana. 

When not otherwise indicated, the stream flow records for the British 
Columbia stations have been summarized from data supplied by the British 
Columbia Hydrometric Survey of the Dominion Water Power Branch. The 
data for the stations in the United States have been supplied by the Water 
Resources Branch of the United States Geological Survey. 


Arrangement of Tables—The tables of stream flow data are arranged alpha- 
betically, and also numbered to correspond with a reference number given 
in ‘List of streams in British Columbia for which stream flow data are avail- 
able.’ This list also indicates the district in which the stream is situated. 
This permits ready reference to the data for any particular district. The 
summarized data for each station consist of a description of gauging station, 
discharge measurements and monthly summaries.* The drainage area in 
square miles appears at the top of each record. 


Description of Gauging Statton—These descriptions are based on those 
supplied by the British Columbia Hydrometric Survey, but have been con- 
densed and adapted to meet the essential requirements of the data in the form 
here presented. An effort has been made to have the descriptions, as supplied 
for individual years, so combined as to be applicable to the record as a whole. 

The accuracy of the results is sometimes indicated by the use of the letters 
‘A’, ‘B’, ‘C’, and ‘D.’ These letters have the same significance as when 
used by the B. C. Hydrometric Survey in their Water Resources Papers, and by 
the United States Geological Survey in their Water Supply Papers, namely. ‘A’ 
indicates that the mean monthly flow in probably accurate within 5 per cent ; 
‘B’, within 10 per cent ; ‘C’, within 15 per cent ; and ‘D’, within 25 per cent. 
It should be clearly understood that all such references to accuracy refer only 
to the mean monthly discharges, not to the maximum or minimum, nor to 
that for any one day. 

NoTeE 


In the description of gauging station, under the sub-heading ‘Accuracy,’ 
there frequently appears a note stating that the monthly summaries, as printed 
below for certain years, embody revisions based on later measurements. 


* For additional data, such as, widths of the various metered sections, daily gauge heights, 
names of hydrographers, etc., refer to the Water Resources Papers, for which, as just stated, there 
is here given an index to stations. 
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Estimates of daily discharge are based on the daily gauge heights and are 
derived from a rating curve based on the available discharge measurements. 
Obviously, the greater the number of satisfactory measurements, the better . 
defined the rating curve will be ; but, since it is not always possible to obtain 
in one season sufficient discharge measurements to define satisfactorily the 
rating curve, subsequent revisions may be entailed. Occasionally, later 
measurements reveal the fact that, owing to backwater, ice formation, poor 
metering section or other causes, it is impossible to obtain a satisfactory 
rating curve at the selected station. As data and deductions of the B.C. 
Hydrometric Survey are published annually, it not infrequently happens that 
estimates based on earlier data have to be revised in the light of additional 
discharge measurements. Through the courtesy of the B. C. Hydrometric 
Survey, we have been enabled to include most of such revisions up to the end 
of 1916. See also remarks under ‘Drainage Area’ and ‘Discharge Measure- 
ments’ below. ; 

Drainage Area—The drainage area at the head of the description of each 
station has been used in computing the ‘Discharge in second-feet per square 
mile’, and the resultant ‘Run-off depth in inches on drainage area’, and is the 
area estimated to lie above the gauging station. . These areas have been 
checked from the most recent maps. Where these check measurements did 
not materially differ from the estimate of drainage areas made by the B. C. 
Hydrometric Survey, or by other authorities supplying data, or where the 
maps and other information available allowed considerable latitude in deter- 
mining the ‘height of land’ dividing watersheds, the estimates as supplied 
have been published. Where, however, it seemed advisable, revisions have 
been made in drainage areas, and such have been indicated by a note to that 
effect. Such revisions have necessitated the recomputation of the ‘discharge 
in second-feet per square mile’ and ‘run-off depth in inches on drainage area’; 
also of certain totals and means. | 


Discharge Measurements—The discharge measurements made at the gaug- 
ing station are here presented. Inasmuch as these constitute the basic data 
for the rating curve and resultant rating table, an appraisement, if so desired, 
may be made respecting the probable accuracy of the rating curve and, infer- 
entially, to some extent, of the accuracy of the monthly summaries derived 
therefrom. An inspection of the discharge measurements reveals their number 
and distribution ; while the maximum and minimum discharges given in the 
summaries which follow show the extent to which the rating curve has been 
projected above or below the points for which actual discharge measurements 
define its position. 


Monthly Summaries—The column headed ‘Max.’ contains the discharge 
corresponding to the maximum gauge height recorded during the month ; 
similarly the column headed ‘Min.’ contains the discharge corresponding to 
the minimum gauge height recorded during the month. The column headed 
‘Mean’ gives the mean of the daily discharges for the month. The column 
headed ‘Discharge per square mile’ is computed by dividing the mean monthly 
discharge by the estimated drainage area in square miles. The column headed 
‘Run-off depth in inches on drainage area’ is computed by multiplying the 
run-off per square mile by a factor depending upon the number of days in 
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the month. (See ‘Table of Equivalents’, Appendix I.) The figures given 
in the last two columns are based on the watershed area. (See remarks under 
‘Drainage Area’.) * 


Index to Published Stream Flow Data 


It has been deemed desirable to furnish an ‘Index’ to publications where 
detailed data respecting gauge heights and daily discharges may be found. 
In referring to these publications it must be remembered, however, that, since 
the earlier reports were issued, later data have become available and have 
enabled some revisions to be made in the summaries here published. (See 
Note, page 309.) 


Those desiring to make detailed study of any particular stream should 
apply for the latest data to the British Columbia Hydrometric Survey (Domin- 
ion Water Power Branch), at Vancouver, B.C., and to the Provincial Water 
- Rights Branch, at Victoria, B.C. 


The publications indexed are the Water Resources Papers,t published 
by the Dominion Water Power Branch, Department of the Interior, Ottawa. 
The volumes containing data relating to the streams of British Columbia are 
as follows :{ 


Water Resources Paper No. 1**—Report of the ‘Railway Belt Hydro- 
graphic Survey for 1911-12,’ by P. A. Carson, Ottawa, 1914. 


Water Resources Paper No. 8—Report of the ‘British Columbia 
Hydrographic Survey for 1913,’ by R. G. Swan, Ottawa, 1915. 


Water Resources Paper No. 14—‘Report of the British Columbia 
Hydrographic Survey for 1914,’ by R. G. Swan, Ottawa, 1915. 


Water Resources Paper No. 18—‘Report of the British Columbia 
Hydrometric Survey for 1915,’ R. G. Swan, Ottawa, 1917. 


Water Resources Paper No. 21—‘Report of the British Columbia 
Hydrometric Survey for 1916,’ R. G. Swan, Ottawa, 1918. 


The following explanation will make the Index clear : 


No.—The numbers in the first column refer, respectively, to the summaries 
of stream flow records published in this report. 


* For records of complete years and for periods of months which are reasonably comparable, 
certain totals and averages are here presented. In certain other instances, it was not deemed 
expedient to record these deductions. 


+ The references to Water Resources Papers do not include Miscellaneous Discharge Measure- 
ments. These will be found grouped together as follows : Water Resources Paper No. 1, pp. 491 
to 494; No. 8, p. 291; No. 14, pp. 204, 363 and 530; No. 18, pp. 176, 307, 421 and 438 ; also 
No. 21, pp. 132, 282, 351, and 356. Some of these so-called miscellaneous measurements have 
actually been made at regular discharge stations and used in connection with the preparation of 
rating curves. Sometimes, however, gauge heights and derived data of discharge, etc., are not 
pee until a year or so later; hence Water Resources Papers subsequently issued should be 
consulted. 


t Some stream flow data were published in the Annual Reports of the Minister of Lands, 
British Columbia, for 1912 and 1913. The 1913 report includes the data published in the 1912 
report. Most of these data will be found in greater detail in the Water Resources Papers Nos. 1 
ee 8. For other important stations, a revised summary for 1912 and 1913 will be found in this 

eport. 


**Water Resources Paper No. 1 contains, on pages 495 to 537, a useful Hydrographic Gazetteer 
of lakes, rivers, creeks and other sources of water supply in, and adjacent to the Railway Belt of 
British Columbia. 
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District—The letters indicate to which main watershed or district the streams 
belong, thus : C—Columbia river and tributaries (except Kootenay 
river) ; K—Kootenay river and tributaries ; F—Fraser river and tribu- 
taries (except Thompson river) ; T—-Thompson river and tributaries ; 
V.I.—streams on Vancouver island; P.C—streams on Mainland Pacific 
coast (except Fraser river). This column, used in connection with the 
two following, will assist in finding on a map the situation of each stream 
and gauging station. 

Stream—The streams are tabulated in alphabetical order. 

Location of Gauging Station—On the smaller tributary streams it will be noticed 
that, where there is only one gauging station, as a rule it is situated near 
the mouth. 

Drainage Area—The drainage areas are those above the respective gauging 
stations. See remarks relating to drainage areas under ‘Description of 
Stream Flow Data’. 

Records Available—In this column are given, for the period.ending December 
1916,* the years, and first and last months, for which reliable records are 
available. Sometimes, records have only been taken during the irrigation 
season, or during the open period. See under column ‘Remarks’. | 


*The last year for which records had been completed at the time this portion of the report 
went to press. 
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LIST OF STREAMS IN BRITISH COLUMBIA FOR WHICH STREAM FLOW DATA ARE AVAILABLE 
WITH INDEX TO WATER RESOURCES PAPERS 


Dis- Location of Drain-| Records available Paser No 
No. | trict Stream gauging station age Limiting dates —— - Remarks 
area (s2e remarks) 1] 8 }14/18] 21 
sq. miles Pg .|\Pg .|pg . 
1 | T |Adamsriver....... Below lake....... 1,160t|July 1911-Dec. 1916 7 163 270|226|201 
2 | C |Akolkolex river..... Lk er near 105 |May 1913-Dec. 1916). . ./295/431/351/311 
mouth. 
3 Alouette (S.Lillooet)|8m. from mouth... 100 |Oct. 1911—Dee. 1915/322/135/108|103)... 
river. 
vy At lake outlet... .. 100 |Jan. to Dec., 1916...|---]..-|..-]--- 61 
ip ges do. North branch|5m. from mouth... 20 |Oct. 1911- Dec. “Toia S17 i104). 
--.-| F |Anderson river..... Near mouth......; 200 |April 9 to Sent. 30,12} 83)...)...|..-]-.- 
tee C |Ashnola river, trib. |Near Ashnola..... 480 |June 1914—Dec. 1916|---|...|275 203 
Similkameen. 
T /Barnes creek, near|Above Barnes lake. 38 |April 1912-Oct. 1916) 86|166/327|274|244|Irrig. stream 
Ashcroft. 
5 T /Barriére river...... Below power plant. 350tiIMar 1915—Dec. 1916]---]...|...|179}139 
6 G Beaver river <a eee 4m. from mouth. ee 400 May 1913—Dec. 19 14 oe 300 434 eerloee Open seasons 
----| _C_ |Beaver creek... ..,.|3m. from mouth... 83 |June 1915-Nov. 1916|---|...}...|275}246/Small stream 
-+.-| P.C. |Relknap creek...... See Mesliloet river] tributa|ries, 
7 | V.I. |Big Qualicum river. |Near mouth...... 62 |Mar. 1913—Nec. 1916|---|.../117|142| 97 
8 | K_ |RBig Sand creek... , .|8m. from mouth... 40 |Mav 1914—-Oct. 1916]. --|...|523/416/332|Irrig. seasons 
9 C |Blaeberry river... .. Near Moberly..... 325 | April 1912-Nov. 1915] 88/303/437/353] . . .; Open seasons 
----| T |Bolean creek, Near Falkland.... 80 |May 1911-Sept. 1916} 92|169|207)179) 143 
trib. Salmon. a 
10 Al Bonavarte river. en 5m. from mouth. o« 2,000 June 1911-—TDec. 1916 100 72 330 277 250 
.-.-| T |Botanie creek, 5m. below lake ... 20t|Sept. 1911-Sept. 1912}106]_..|...|...|...-jIrrig. stream 
near Lytton. e 
11 F Boulder creek, Ad TPAD a lalate. taken o Slais April 1913-—Dec. 1916]---| 58 61 65] 31 
near Jones lake. 
12 C_|Boundary creek... Greenwood....... 125 May 1913-Dec. 1916|--- 278|228|207 
.-.-| P.C.|Brandt creek....... See Mesliloet river| tributalrjes. 
...-| P.C. |Brandywine river, IN GAT MAOMElic. 5 6): 51 sin eeicle ee May 1915-Sept. 1916]--- 112} 69 
trib. ish. 
ny Bets fe gia Above intake..... 10 |Oct, 1915-Dec. 1916]: - 230/209|Small creek 
trib. Shuswap. 
13 F Bridge river mR Se Above canon. es a 1,900 June 1913—NDec. 1916 eee 148 168 114 72 
14 C {Bugaboo river. . ‘|1m. from mouth... 190 |June 1912-Dec. 1916|109/305/440/355/314|Open seasons 
15 | K |Buliriver.......... Near mouth...... 625t/May 1914—-Dec. 1915]-.-|.. . |494/397 Open seasons 
1677 PC. Bulkley river...... yowanecg near 4,5001| July to Dec., 1915...]---|...|--- 427 
mouth. 
17 1 BC: do. 3m. above conflu-| 2,500T| July to Dec., 1915. ..|---|...]--- 427 
ence of Telkwa. 
18 | P.C. |Buntzen lake...... Re ontier.o 2 o.. 2. 7 1006—Dec, 1913}. -:]..1)...]--+t «= 
-+.-| IT |Cache creek, Above diversions. . 35 |June 1911-Aug, 1912/111]_‘"].-.|...|...|[rrig. seasons 
trib. Bonaparte. : 
T rele si Below diversion to 35 |May 1915-Oct., 1916]..-|...]... 279|252\Irrig. seasons 
Eight-mile ck.} ‘ 
T |Cahilty creek, 1m. from mouth... 20 |Aug. 1911-Oct. 1912/115].. . .|Open seasons. 
trib. Louis. , 
T |Campbell creek... .|Barnhart Vale, 200 |May 1911-Sept. 1915]120)177/210)181|. . .|Irrig. stream. 
Todds Corners. 
T do. Above Campbell 200 [May 1911-Sept. 1912/124|. . 
Estate diversions 
19 | V.I. |Campbell river ....|Outlet, Lower 600t/May 1910-Dec. 1916|..-|.../120/144] 99 
Campbell lake. 
T |Canoe creek, Near Salmon Arm. 30 |June 1911—-Sept. 1912/126).. 
trib. Shuswap lake 
T |Cafion creek....... Above Heffley lake. 7 iSune to Aug., 1914... }-<<|..0. {213}. -.] <<: ta! small 
stream. 
C {Cation creek, 7m. from mouth... 50 |June 15 to Dec. 30,]-- 442)...]..- 
6m. from Golden. 1914. 
20 | P.C. |Capilano creek... .. Above Vancouver 64 |Jan. 1914-Dec. 1916]. --|150} 69] 69) 35 
intake, 6m. from 
mouth. 
C |Caribou creek, tm. from mouth... 225 |Aug. to Dec., 1914...]-- EVSOViia coll sserd 
near Burton. 
K_ |Carpenter creek... .| Near New Denver. 65 | April 20 to Dec., 1914|].--].../368)...|..- 
do. South Fork.jIn flume near San- 12 | April 1914-Dec. 1916].--}.. .|372/315/291 
on. 
21 F |Cavuse creek...... Near Lillooet..... 350 |April 1914—-Dec. 1916]...]...|171 116} 78 
--»-| T |Celista creek, Near mouth...... 1407/Feb. 1914-Dec. 1916]--.|... 281)...{211 
near Shuswap lake bj 
-..-| T. |Chase creek........|Near Chase station] 100 |June 1911—Oct. 1916/134|...]... 231/215 A seasons . 
22 | P.C. |Cheakamus river. ..|1m. from mouth...| 250 |Mar. 1914—Dec. 1915}. . .151|174/118}. 
23 | F |Chehalisriver...... 13m. from mouth.. 200 |Nov.1911-June 1915/140] 68] 72] 71]. 
24 | V.I. |Chemainus river....|Near mouth...... 120 |May 1914-Dec. 1916}...|... 123/146]101 
SN a) NN RES tits ONE aE bal. 26 a Se VE ee te ee 


(This list does not include some of the smaller streams whose flow has been studied 
in connection with irrigation requirements.) 


t Revised value based on recent measurements 
1 Diversion also measured during 1915. 
2 No records for 1913 and 1914. 
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Water Resources 


Location of Drain-| Records available 


Dis- 

No. | trict Stream gauging station age Limiting dates ee eee Remarks 
_| area (see remarks) LleSwisl4s| bse 
sq miles. 

4h 
K 
PAN im 
26 
ereaya| bake 
PAR |e AG; 
28} C 
: 29 C 
SNE Xe: 
pee e: 
ois C 
au! F 
32a} F 
| 32b] F 
So nV. 
34] T 
35 T 
Sarat) ake 
30m, 
ie ol aad 
4 
: chy 
F 
4 K 
: C 
ein bert 
“siete Ak 
A Ay 
Fateh | DALES 
39.) Vit: 
eS ay 
40 | P.C 
41} K 
2 C 
: F 
: T 
42 F 
43 F 
44a) F 
44b) F 
ists F 
450 FS 
: F 
46/} K 
47) C 
5 C 
48 F 
a a 


Cherry creek, Cornwall’s ranch. 
trib. Kamloops 


lake. 


30 |June 1911—Oct. 1916 146 179 233 182 145 Irrig. stream. 


Cherry creek, Near Wasa....... See Majther creek. 
South-east Koo- 
tenay. 
Chilliwack river.... Bae souers Sumas 450 |Nov. 1911—Dec. 19161}149] 72| 75) 73] 37 
ake. 
Clearwater river....|Near mouth...... 4 Jot Mar. 1914—Dec. 1916]...]... 216|184]147 
Coldwater river. ...|Merritt?......... 360 April 1913—Dec. 1916]. . .|183/336]282/255 
Columbia river..... pirat eetes cy errcent ceed, 34,000 {April 1913—Dec. 1916]. . .|817/446}319}293 
Ove Op aoe Castlegar. «ssa a 15,000 |Dec. 1912—Dec. 1915}. . .|814/373)}317| . 
BLoper) Necak Calne ams Near Revelstoke. 9,000 |Mar. 1912—-Dec. 1916 181/311|3771360|316 Open seasons. 
GOs. cae Golden ivan sean 2,500 |April 1903-—Oct. 1915}157|308]443/358] . . .|Open seasons. 
Gosieat hire ee Spillimacheen..... 17003 Tune to Oct) 1912 iS 5 eal eee ener: . [Gauge hgts. 
| only. 
CO Niea se ae ACHalmern. | acters 540. | June to Sept., 1912. .|184). 
Coquihalla river....|Near Hope....... 360 |Nov. 1911- Dec. 1916]187 76 "78 "75 "39 
Coquitlam river....|Below lake....... 105, |Years 1906:to 1913...) onal 791) sole ee 
do. ....-|lm. above mouth.. 115 |Jan. 1915-Dec. 1916]...]...]... 77| 41 
Cowichan river... ..|Near lake outlet... 235 |Mar. 1913-—Dec. 1916]...]... 126|148]103 
Crazy creek........ Near Matty ae sent 45 |Mar. 1914—Nov. 1916]...}... 284|233/217|Open seasons. 
Criss creek........ Trio. Deadman 150 |June 1912-—Oct. 1916/195)185)/333]284/257/Irrig. seasons. 
river. 
Davis creek........ See Fortune creek. 
Deadman river .| Above Criss creek. 300 |April 1913-—Oct. 1916]. ..|/188/339}286/259 ane seasons. 
Os} niu eee 3m. from mouth... 560 {July 1911—Sept. 1911 DICE) java es do. 
GOs aie Vee aoe Above Walhachin 450 |July 1911-Sept. 1912/200]. eel wes do. 
intake. 
1D. whey) beatae In fluime xe see oe | eee ees July 1912-Aug. 1913}204}192}...)...]... do. 
eee ee near Mc-|4m. above mouth.. 190 |July to Nov., 1915...].:. eee 1 18) ys 
ride 
Dunean river, to|Near Howser, 10m. 830 |Dec. 1914-Dec. 1916]...}...]... 322/297 
Kootenay lake. above mouth. 
Dutch creek, near|/4m. from mouth... 250 |April to Aug., 1914..]...].../449)...]... 
Fairmont Springs. 
Epc TIVE A eee Malakwa......... 350t| May 1913-Dec. 1916]. . .|194}287/235}219 
sleet Near Sicamous.... 460 |Aug. 1911—Dec. 1912}206). es 
Bdwards creek, trib.}3m. from mouth... 15 |June 1911—Oct. 19163/210]...]... 1186 149 Irrig. stream. 
efferly 
Riverina. oak Near Elko........ 1 eK April 1914—Dec. ae sche eae 503}401/335]Open seasons. 
finglishman river. ..|4m. from mouth... 111 |Feb. 1913-—Dec. 1916}...]... 129}150)105 


Essell creek, trib.|Near Grand Prairie é May 1911—Nov. 1916! 214/197 226. .|152)Very small 


Salmon river. stream. 
.|Falls creek, trib.|Near mouth...... 89 |Mar. 1912-Feb. 1913]... 
Eestall ; Skeena. 
Findlay creek...... 15m. from mouth.. 320 |April 1914—Dec. 1915]...|... 4541368] ...|Open seasons. 
Flume creek, Indian|At mouth........|....... May 1915-Dec. 1916]...]...]... 79] 43|}Small streain. 
river. 
Forsters (No. 2) er..|1$m. from mouth. . 120 |May 1912-Oct. 1915]382|/343/478)/385] . ..|Open seasons. 
Fountain creek, 4m. from mouth.. 20 jJune 1914—Oct. 1915)...]... 177}122|...|Small, Irrig. 
10m. from Lillooet 
Fortune creek, near|lm. below city in- 20 |Aug. 1911—Dec. 1912)217|... 
Armstrong. take. 
Fourmile creek..... See Silverton creek. 
Fraserwivennne «cae Chilliwacks./ 0... 88,3001|Feb. 1906-Dec. 1915]...]...]...]...]... Sik heights 
only. 
GG Soni ee: Stone HIODER rales oie des one 84,500t| Mar. 1912—Dec. 1916/225] 81) 81) 82} 45 
Got mee re Wyittone ates te oe 61,100f|Feb. 1912—Dec. 1914]228)199/342)...]... Backwater at 
high stages. 
Gos bee ets Tilooetiene wesc: 60,6001T| May to Dec., 1915...|...|...|...|124).7. 
Wry creek... 2h ecto im. above mouth. .| 180 |Dec. 1914-Dec. 1915)...]...]... 324]... 
Gilley creek, to Pitt}Above power in- 85| Nov. 1911-—Dec. 1912}282]...]...]... 
river. take. 
Glacier creek....... Near Howser..... 170 |June to Nov., 1915. F rOZOWe ee 
Goatirivens, cert ce sc ae 5m. from 4307|May 1914- Nov. 1918) eles :1386]328 ae 
mouth. 
Gold creek, to Co-|4m. from mouth...]....... July 1910—-Nov. 1913/236] 90]...}...]... 
quitlam river 
Gold creek ii e. a2) 7m. north of New- 350t|May 1914—-Oct. 1916)...]... 506}403/339]Irrig. stream. 
gate. 
Granby (Kettle R.,]Grand Forks...... 950t|June 1914—Dec. 1915)...]... 292/239)... 
. fork) river. 
Granite creek, trib.|Near Coalmont.. . 70t|June 1914—-Sept. 1915)...}... 290|237|...|Open seasons. 
Tulameen. 
Greentrivier:) laces Nairn-Palis.. scr. ee 180 |Nov. 1913-Dec. 1916]. ..|152}179/126) 82 
ClORe ane aaa, Ye Green hake: vase. 24 |Nov. 1913-Dec. 1914]...|153]183]...]... 
Greenstone creek, |}m. from mouth... 20 |Sept.1911-Sept. 1916 ®/238}203]...|... 158) Irrig. stream. 


trib. Nicola river. 


PE I a a he ne LS RM a Seam is Av en SUPE pI ee ee es! UP 
t+ Revised value based on recent measurements. 


1Records for 1916, as published in Water Resources Paper No. 21, are stated to be incorrect. 


2In June, 1916, new station at 3m. above Merritt. 
3 No data published for 1913 and 1914. 4 No records for 1915. 
5 Estimate possibly too high, area may not exceed 5 square miles. §& No record for 1914. 


STREAM FLOW DATA—INDEX 315 
} 
Dis- Location of Drain-}| Reeords available tires 
No. | trict Stream gauging station age Limiting dates Remarks 
area (see remarks) PPS TIA 1S 21 
; sg. miles Pg .|P9 .|Pg .|Pg. 
T |Guichon creek..... Near mouth...... 475 |June 1911—Sept. 1912 346) Irrig. stream. 
ily SEY: hem Above Mamit lake 315 |June 1911-Oct. 1916/250|205/229 i88]161 
V.I. |Haslam creek, trib.}2m. above mouth.. 38t|May 1914-July 1915]...]... 131}152 
Nanaimo. 
Ae Gs ORbOK: jo05- 6 Several stations. ..}....... ISTE te 19iGi ee 256|207|344/288|261|Irrig. stream 
C |Hedley (Twenty- {Above diversions. . 120 |April to Sept., 1915 72), 
mile) creek. 
T |Hefferly creek...... Several stations...]....... LOL toa 046, 2c oe 268] 215/232/190}163|Irrig. stream. 
P.C.|Bixonvereek 6 04). See Mesliloet river |tributarjies. 
C |Horsethief creek... .}1m. from mouth... 250 |May 1912-July 1914/278]320|457]...|... Open seasons. 
C_ |Hospital creek, near|At dam above 18 Oct. 1914—Dec. 1916]...]... 458]370}318 
Golden. flume. 
49 | C |Mlecillewaet river...|Near Revelstoke... 480 |Oct. 1911-Dec. 1916]281/322|/462/373|320|Open seasons. 
Racoie G do. RAMOS cise koa Potieils 6 May 1913-—Dec. 1914]. ..|325/460}...]... Open seasons. 
50 C_ |Incomappleux river. | Near vegan ; Ar- 460 |May 1914-Dec. 1915]. ..|360}466/375) . ..;Open seasons. 
row lake. 
Phe Cuiindian ,tvers2o. 4 See Mesliloet river. 
T |Ingram creek, trib.}Near Grand Prairie 25 |May 1911—-Oct. 1916/288| 222/238) 194/167|Irrig. stream. 
Salmon river 
C .jInonoaklin creek, to|2m. from mouth 150 |June 1915-Dec. 1916]...]...]... 330|299 
Lower Arrow lake. 
T |Jamieson creek,18m.}Two stations......]....... SOLD to-19165.2.. conn 295}226/241/196/169|Irrig. stream 
north of Kam- 
loops. : 
51 F hehe oreek i... ... At lake outlet : 25 |April 1910—Dec. ear 305] 98} 88] 86} 49 
52 | V.I. |Jordan river....... 4m. above mouth.. 60 |Jan. 1908—Dec. 1911 
53 | K_ |Kaslo creek, to Koo-|Kaslo, near mouth 170 |June 1914—Dec. 1916]...|... '|3891332]301 
tenay lake. 
S )C iKettingver.......,(Careon. o.2 0.028. 2,390t|Sept. 1913-—Dec. 1916]...]... 301/245]221 
55 | C ge ee re Preecscney 1,620t| Mar. 1914—Nov. 1916]...]... 298|243]225 
ridge. 
ate C do. North fork. .|See Granby river. 
bs Cc do. West fork...|See Westkettle riv. 
56 | P.C. |Khatada river...... rib. Skeena...... 60 |Dec. 1911—Dec. 1912]... 
57 | C_ |Kicking Horse river.|Golden, near mouth 700 |April 1912-Dec. 1916|307|329|468|378|323 Open seasons. 
5S) do. BiSidns ee ee. 130 |June 1912—Dec. 1916}312|/332|472|380/325|Open seasons. 
59 lan do. Noi 2 Tunnel). s: ; 50 |July 1912—Dec. 1916]315/336|474/383|/327 
60 | V.I. |Koksilah river..... 2m. south of Dun- 124 |May 1914—Dec. 1916]...]... 134]154]107 
can. 
61 C_ |Kuskanax creek... .}1m. from Nakusp.. 125 |Mar. 1914—Dec. 1915]... 392}334]. 
62 K_ |Kootenay river.....j|At Glade......... 19,100 |May 1913-—Dece. 1916]. 1339 re 338 303 
See yal sd Colt eee Bonnington Pool. .| 17,800 |June to Dec., 1914...}...}...J411]...]... 
63) K AO: ret ia. a Bonnington 17,800 |Oct. 1907-Dec. 1915|__.|_.. a 336]. 
alls. 
64 K GOs pas cael Ne bOn Ns 4 ho. 8.. 17,700 |Jan. 1913—Dec. 1915]...]... 412|340} . 
65 K ilsee den «gee Warten ne. ies. 5,200 |Jan. 1914—Dec. 1916]...]... 508|405|341 
...-| EF |Laluwissin creek, |Above irrigation 20 |June 1914—Dec. 1916]...]... 185|128} 85)Irrig. serene. 
above Lytton. ditches 
66 F {Lillooet river, trib.|/Agerton, 6m. above 800 |Nov. 19138—Dec. 1916]. ..|154/187}130] 87 
Harrison lake. Lillooet lake. 
K |Linklater creek, near| Near Smiths ranch. 42 |May 1914-Sept. 1915]...)... 512|407|.../Small irriga- 
Newgate. tion stream 
A T |Little Clearwater |5m. above mouth.. 84 |June 1914—-Oct. 1916]...]... 220/198]170 
river. 
67 | V.I. |Little Qualicum At Cameron lake 60tiFeb. 1913-Dec. 1916}...]... 137|156]109 
river. outlet. . 
: K {Little Sand creek,|/Near Jaffray...... 33 |April 1914-Oct. 1916]...|... 524/418}343|Irrig. stream. 
trib. Big Sand ck. 
168} VL. {Louis ereek ... 54... 12m. from mouth. . 100 |July 1911—Nov. 1916|/328]229|244|200]172|Open seasons. 
69 | P.C. |Lynn creek........ Below north Van- 14 |June 1914—Dec. 1916]. ..]156} 91] 88} 51 
couver intake. 
WO | bedCe | Mark creek. 22.2...) Near eevarey at 54t|May 1914-Dec. 1916}]...]... 513/409/345|Open seasons. 
mout ; 
71 K |Mather (Cherry) |1m. above mouth, 80 |May 1913-Oct. 1916]...]... 497|399|334|Irrig. seasons. 
creek, south-east} near Wasa. 
Kootenay. ; 
ae T {Manson creek, trib.{1m. from mouth.. 24 |April to Sept., 1915..].. ..|247]...|Small creek. 
Shuswap lake. 
72 | P.C. |Mesliloet river..... Below cafion, 8m. 65 |Oct. 1912—Dec. 1916}337/105} 94) 90] 53 
from mouth. 
Mesliloet tributaries 
72a) P.C.| Belknap creek... .|/Belknap lake......]....... Oct. 1912—Dec. 1916/338} 53] 55] 61] 27 
Z20) B.C. do. ...|Below Ann lake...|....... June 1914—Dec. -1916|...|147] 58] 63] 29 
72c| P.C.| Brandt creek..... Arter outlies taaareree lei ciere oie Oct. 1912-Sept. 1914/338] 60] 64]...]... 
72d| P.C. do. ieee Arete Fours Seater cers June 1913—Dec. 1916]...| 65} 66] 67] 33 
ereek. 
72e|P.C.| Hixon creek..... 4ms from mouth... lo. «ie Oct. 1912—July 1914/338] 93} 84]...]... 
72f| P.C. (Vey Wy Paras re A Weeder Sheree er April 1914—Dec. 1916]...|154] 86] 84| 47 
creek. 
7200P.C, | Norton creek......j/At lake outlet.....}...0... Oct. 1912—Dec. 1916/338}113} 99} 94] 57 
72h| P.C.| Young creek..... INGarimouvne asin lieu cee Oct. 1912—Dec. 1916/338]143)115)109} 67) | 
...-| TIT |Monte creek, trib.|Several stations...|.... Lome OE to LOG eines 342|233]247/202)174|Irrig. stream 


S. Thompson at 
Ducks. 


T Revised value based on recent measurements. 


COMM ITSSTO.N (ORY CONS BEV ASLO N 
Dis- Location of Drain-| Records available fe Ms ieee 
trict Stream gauging station age Limiting dates Remarks 
area (see remarks) 1 | 8 | 14/18) 21 
ote : sq. miles pg .|pg.|\pg.|\pg.|pg.- 
K_ |Moyie river........ International 590 |July 1914-Dec. 1916]...]...]... 411/347 
boundary. 
K bee creek, near|Near mouth...... 7 |May to Sept., 1914..].. SG tes 4 eee Irrig. stream, 
tlko. 
T |Murray creek, near|Above diversions. . 36 |Sept. 1911—Dec. 1912/354].. ..|Irrig. stream. 
Spence Bridge. 
T |Murtle river, trib./15m. below Murtle 400T|Sept. 1914—Sept. 1916]...|... 256/206}181 
Clearwater. lake. 
F |Nahatlatch river. . .|Lower eae near 400 |Mar. 1912-Dec. 1916)/358]239/350/290/263 
mouth. 
F do. .|Upper station, be- 300 |Mar. 1912—Dec. 1916/358)| 243/347]. ..|265 
low lakes. 
V.I. |Nanaimo river..... 6m. from mouth... 250 |Feb. 1913-Dec. 1916]...|... ae 158|111 
C |Nakusp creek...... 2m. from Nakusp.. 40 |Mar; to Dec.,. 19140; 4)... 5. 419] apse. 
F |Nechako river......}Wanderhoof....... ,500 |July to Nov., 1915.. a ie 434 
F GON oe LAS Bort'Hrasers +)... 6,150 |June to Dec., 1915.. 432) . 
T |Nicola river........ Near mouth...... 2,650 |Aug. 1911—Dec. 1916/367|249|355|292| 269 Open seasons. 
48 GG Glen pvatore Merritt er 1,500 |June 1911-—Sept. 1915/373/246/352/295) . . 
4b COS eee ae Nicolae hte 1,300 |April 1913—Dec. 1916}...]...]... 297|271 record 
914. 
T GOS >is -eeametorte ah Nicola 540 |May 1915-Sept. 1916]...]...]... 300|273 
ake. 
F |Nicolum river, trib./4m. from mouth... 30 |July 1914-Dec. 1916]...]... 97} 92) 55\Irregular 
Coquihalla. readings. 
T |Niskonlith creek, Near mouth... .. 50 |Aug. 1911—Sept. 1915]/378/253/306/248| . . . |Irrig. seasons. 
trib. S. Thompson 
F |North Lillooet river|See Alouette river. 
T |North Thompson |Black Pines.......| 7,500T|April 1912-Dec. 1913]. .-.}282|...]...}... Open seasons 
4h do. Above Barriére 7,000 |June 1915-Dec. 1916]...|...|... 209/183 
Tiver. 
C Nore Vermilion |Near Edgewater... 20 |April 1915-Sept. 1915]...|... 488/392 Irrig. stream 
creek. 

P.C. |Norton creek.......|See Mesliloet river} tributal|ries. 

C | Not 2 creel ae See Forster creek. 

C |Okanagan river .|Fairview 2... 5. 5. 3,000 |April to Dec., 1914...]... SOS} sala 

C GOne eee eee Okanagan Falls...| 2,750 |Mar. 1915-Dec. 1916}...]...]... 250} 229 

C |Ottertai] river...... a a, 54m. 90 |June 1912—-Oct. 1913}387/346|...)...]... Open seasons 
. of Field. 

V.I. |Oyster river..... Near mouth...... 70 jJune 1914—Dec. 1916]...|... 143}160}113 
e|'Panllereclavetnrer Several stations. ..]......- 1911 te ASiGss eee, 389|255|258}211/185] Chiefly irrig. 
F |Pavilion creek...... Bue irrigation 82 |June 1915—Oct., 1916]..-]...]... 132] 93 

itches. 
C |Pend-d’Oreille!. ..|Near Waneta.....| 25 ae May 1913-Sept. 1915). . .|349/422/343]... 
K_ |Phillips creek. .....)/Near Roosville... May 1914- —Sept.: 1915\* 220. ~ 518/413]. ..|Irrig. stream. 

P.C. |Powell river....... Below lake....... 600 

V.1. |Puntledge river.....|1m. from mouth... 2751| May 1914-Dee. 1GIGI. 312... -|146]162]115 

NET. Os Deane ms Caen At diversion dam.. 2507|June 1913-Dec. 1916]..-.]... 149] 164/119 
a RatG river <7" a. Se. 3m. from mouth... 300 |June 1914—Nov. 1916]... 260]213|187|/Open seasons. 
F {Rainbow creek, trib.| Near mouth...... 20 |Nov. 1911-Nov. 1913/404|/118]...|...]... 

Pitt lake. 
F |Raven creek....... See Rushton creek. 
K |Rock creek, near|Above mouth Mud 15 |May 1914—-Sept. 1915]...]... 521/415]...|Used for irri- 
Elko. creek. gation. 
T |Ross creek, to Shus-|2m. from mouth... 56 |April to Dec., 1915..].. SOI 253 ise 
wap lake. 
F |Rushton (Raven) |Below fall, im. 10 |Nov. 1912—Nov. 1913}409}122}...)...)... 
creek to Pitt lake.| above mouth. 
F |Rutherford (Six- Im. from mouth... 30 |June 1914—April 1915]...}... 197|136 
mile) creek, trib. 
Green river. 
K |St. Mary river..... Near Wycliffe. .... ae June 1913-Sept. 1916}; a ihc a 526|419/349|Open seasons. 
T {Salmon _ river,  to/Several stations... .|... 191) Mands1912 oe .-|..-|Used for irri- 
Shuswap lake. gation. 
RASS: do. Falkland. ........ 350 |May 1911—Oct. 19163)...]...]...}215/189 
K /Sand creek (Big). ..|See Big Sand creek. 
K_ |Sand creek (Little). .|See Little Sand ck. 
K |Sawmill creek...... See Wee Sandy ck. 
T |Scotch creek to Shus-|38m. from mouth... 245 |April to Dec. 1915... +1255) 50% 
wap lake. 
T |Scottie creek, trib.|Near mouth, above 73 |June 1911—Oct. 19164/423/264]...|...|275|Irrig. stream. 
Bonaparte river. diversions. 
F |Seton creek........ Below lake, 3m. 460 |April 1914—Dec. 1916]...|... 192|134| 95 
from Juillooet. 

P.C. |Seymour creek..... Above Vancouver 69T| Nov. 1913—Dec. 1916}...|157|102} 96} 59 

waterworks in- 
take. 
T |Seymour river...... Shuswap lake..... 250 |Aug. 1914—Dec. 1916 «+... )257/231 

Viole Shawnigan creek. . .|Below lake....... 22 |May 1914—-Dec. 1916]...]... 152]166}121 
T |Shuswap river...... Near Enderby.. . 1,900t/Aug. 1911—-Dec. 1916]426|259|314/260|233 


o {total run-off is available. 


+ Revised value based on recent measurements. 
1 See also records for Clark Fork in next chapter. 


2 Records of lake levels and waste water over dam since 1912, have been kept by Powell River Co. 
4No records 1914 and 1915. 


3 No records 1913 and 1914. 


No record 


STREAM FLOW DATA—INDEX S47 


Di i : er 
Dis- Location of Drain-| Records available ee 


No. | trict Stream gauging station age Limiting dates eat ee Remarks 
area (see remarks) 1 {| 8 | 14} 18} 21 
sq. miles .|pg.|pg. 2 ; 
99 T |Shuswapriver..... Couteau falls...... 760 |Jan. 1912—-Dec. 1914 a 262 ie ae ve: 
Bsc F |Silver Hope creek,./}m. from mouth... 80 |Nov. 1911—Dec. 1913}/430}127}...]...}... 
near Hope. 
....| EF {Silver Pitt creek....|See Widgeon creek. 
100 K ricSihct a (Fourmile)|Below Hewitt mill. 41 |May 1914—Dec. 1915]}...]... 380/345]. . 
creek. 
101 K_ |Silverton creek..... sri Hewitt in- 30 |May 1914—-Dec. 1915}...]... 383]347]... 
ake. 
102 C_ |Similkameen river. .| Below ae 2,900t| April 1914—Dec. 1916|...|... 311/262/235 
creek. 
C {Sinclair creek, near|1m. from mouth... SO Waly to Dee. TOT. ie. £3235 Wega ee 
Windermere lake. | __ 
T |Siwash creek, to|/Cippoletti weir... 7 |June 1914—-Oct. 1916]...]... 263)217|191| Very small 
Heflley lake. stream. 
age F |Sixmile creek....../See Rutherford ck. 
103 C.\Skagitiriver...:.... Above Internation- 356 |March to Dec., 1915.|...|...]...|100}... 
: al boundary, 
104 | P.C. |Skeena river....... Old Hazelton.....} 9,200 |July to Dec., 1915.. |...]...]... 436| . 
105 K |Slocan river........ Im. from mouth...}| 1,300T| Dec. 1912—Dec. 1915]. . .}352/427/349} . 
105a) K On eee Se siocan city... .. .- 710 |April to Dec., 1916..|... ow 307 
ee F |Slollicum creek, to|/Near mouth......]....... Discharge meuasure-|...|159/108|...|... 
Harrison lake. ments only. 
F |Sooriver, trib. Green|Near mouth...... 75 |Mar. 19 14-April19151 A howe 200/138)... 
river. 
106 | C |South Similkameen|Princeton......... 750t|May 1914—Nov. 1916}...|... 316|264|237|Open seasons. 
river. 
Ae F |South Lillooet river. |See Alouette river. 
107 T |South Thompson ACTRESS eens 7,000 |April 1911—Dec. 1916/466|/285}324]| 267/239 
river 
C |South Vermilion 3m. above mouth.. 10 {April 1914-Sept. 1915)...|... 490/394|...|Irrig. stream. 
creek, near Edge- ' 
water. 
108 | C |Spillimacheen river,|1m. from mouth... 580 |June 1912—Dec. 1916/434/353/482/388/329|Open seasons. 
trib. upper Col- 
umbia river. 
LOSn odes lispius creeks. .:.. << 2m. from mouth... nd Aug. 1911—Sept. 1915|/437/267/358/302) . . .|Open seasons. 
110 | V.I. |Sproat river....... Below Sproat lake. 128 |Mar. 1913—Dec. 1916]...|... 155} 168) 123 
Tit ve bs Stamp river..<.... Stamp falls.).47... 336 |Mar. 1913—Dec. 1916/]...]... 162}172|127 
112 | V.I. Oa ee ee ——, et Cen- 177 |Feb. 1913-—Dec. 1916|...|... 159}170)125 
ral lake. 
113 F |Staveriver........ Stave falls........ 450 |1901 and 1905 to 1913]. ..|138]...]...]... 
age F |Stein creek, near|z;m. from mouth... 130 |Sept. 1911—Aug. 1913/441]271|...]...)... Used for irri- 
Lytton. gation. 
114 | C |Sumallow river..... lm. from mouth... 70 |July 1914—-Nov. 1916]...|... 111/105} 63 
115 e Gale ep ee one tae 8m. from mouth... 17 |July 1914—Nov. 1916]...]... 114|}107| 65 
Bend F |Sweltzer creek, trib.|im. from mouth... 30 |Nov. 1911-—Nov. 1912/448)]...|...]...]..- 
Chilliwack. 
116 | F |Texas creek, 14m./Near mouth...... 80t| April 1914—Sept. 1915]. ..|... 201/140). . .|Irrig. seasons. 
from Lillooet. ; 
117 T |Thompson river.... Spence bridge... .,. 21,000 Oct. 1911—Dec. 1916|460/273/361/304|278 
118 ay: do. ne Kamloops. 44... >. 14,500}| April 1911—Dec. 1914/452|/279|264/306/281 age he not 
reliable. 
TT |Threemile (Durand)|Near Savona...... 55 |June 1915-—Oct. 1916]/470]...]... 219/194) Irrig. stream. 
creek,to Kamloops 
lake. : 
119 | C |Toby creek........|Near Athalmer, 250T|June 1912—Nov. 1915}470/356/486/390] . . .|Open seasons. 
Im. from mouth. 
120 T |Tranquille river.... Near mouth...... 230 jJuly 1911—July 1916]473]288/267|220]197|Irrig. seasons. 
121 |-V.1.|Tsolum river... ... 2m. from Sandwick 150 |May 1914—Dec. 1916]...]... 165}174|129 
122 C |Tulameen river...../Coalmont........ 650 |May 1914—-Dec. 1916]...|... 320|270|242|/Open seasons. 
....| CG |Twentymile creek...|See Hedley creek. 
C |Vermilion creek See North Vermilio/n creek. 
(North). 
C |Vermilion creek See South Vermiliojn creek. 
(South). 
C |Washout creek..... Near Galena... ..5..|ec02. 2% April to Sept., 1915..]...}...]...|395]...|Small creek. 
K |Wee Sandy (Saw-|At bridge at mouth. Dai ADrMGtO! Dee Ol 4c ao \ es lee Neel. alice. 
mill) creek, to 
Slocan lake. 
123 C |West Kettle river...|Westbridge, near 690 |Feb. 1914—-Dec. 1916)...]... 295]241}227 
mouth. 
T |Whitewood creek, to/2m. from mouth... 25 |Sept. 1914-Oct. 1916]...]... r  ,|}222}199!|Small stream. 
N. Thompson. 
124 F |Widgeon (Silver 2m. from mouth... 30t|/ Aug. 1912—Dec. 1915}434/131]/105] 98]... 
Pitt) creek. . 
C |Windermere creek,|5m. from mouth... TAMA pDIILto Sept. «1 GIA ase colin 49210 ool aes Irrig. stream . 
7m. from Winder- 
mere. 
(Can Mahoriverssree AT anvOUbie tan kerr ate 6071/1912 and 19132..... AS73058 seal eetes 
FP C.4y oung oreek 5.05 » See Mesliloet river| tributajries. 


+ Revised value based on recent measurements. 
1 Regular gauge readings started Dec. 5, 1914. 
2No ) regular gauging station ; discharges are deduced from discharges of Kicking Horse river near No. 2 Tunne ] 


and near Field. 


318 COMMISSION OF CONSERVATION. 


Tables of Stream Flow Data for Selected Gauging Stations in British Columbia 


I—ADAMS RIVER—below Adams lake - Drainage area, 1,160 square miles * 


DESCRIPTION OF GAUGING STATION 

Location—Sec. 6, tp. 23, rge. 12, W. 6th mer. 

Records available—July and Dec., 1911; Jan. 1, 1912. to Dec. 31, 1916, except Aug. and Sept., 1914. 

Drainage area—1,215 sq. miles above mouth; 1,160 above auging station.* 

Gauge—Up to Oct. 17, 1914, Standard vertical staff gauge, 75 yards below dam. Oct. 17, 1914, 
a Gurley Automatic Water Stage Recorder No. 630 was put into operation, at a point 50 
feet below the old staff gauge. A series of readings on both gauges at the same instant gives 
a definite relationship between old and new gauge readings as follows :—Between gauge 
heights 0-0 and 2-0 on staff gauge, add 0-6 to give corresponding reading of automatic 
gauge ; above gauge height 2-0 add 0-7. ff 

Channel—Above dam, where meterings are made, 300 to 500 feet wide. Velocities are uniform. 

Discharge measurements—Are made above the dam except in very low water when they are made 
by wading below dam. ; . 

Winter flow—Partial ice conditions exist during winter months, but river is seldom frozen over 
at the gauge sufficiently to have material effect on the accuracy of returns. 

Accuracy—Discharge is artificially controlled by Adams River Lumber Co.’s dam. Maximum 
discharge obtains with all six gates open and the lake at its highest level. It is not neces- 
sarily the true maximum discharge of the river. The minimum discharge obtains with alf 
six gates of the dam closed and the fishway only open. It is not necessarily the true mini- 
mum. Prior to installation of automatic gauge (Oct. 17, 1914) there was a possibility of 
error due to the fact that sudden changes in flow, caused by thé opening and closing of the 
Lumber Co.’s dam, may have escaped the observer’s notice. Accuracy, on the whole, is fairly 
good. Some slight revision may be necessary, however, more particularly at high stages. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Aug. 19 2,087 Le 4-40 3,280 
July 7 2,780 Pa | 4-4 * 5,900! 4 19 2,096 1-0 3:60 25220 
Nov. 8 1,770 0:3 0: 57* 484 } 1914 
yi 9 1,700 0-4 0.9 * 6021 July 3 2,309 2°4 5°40 5,650 
A 9 1,720 1-2 2 GES 1,960} 1915 
same LO 1,700 1-9 3:4 * 3,160! Feb. 25 871 0:3 0:74 272 
araee LiL 1,670 0:7 Varro) 1,1801 July 3 2,026 2°5 5:25 5,140 
Dec. 12 96 1°4 —0°3 * 1302 1916 
1913 July 15 2,218 3°1 6:37 6,793 
Aug. 19 2,078 2°4 5:40 5,009 Oct. 25 230 1°9 1-26 4368 
ei 1 2,081 bors 4°35 3,300 oe 27 1720 ae 1 4°13 3,630 


* Staff gauge. 1 Made from boat above dam. 2? Made by wading below dam. 3 


MONTHLY SUMMARIES 


eS) 


ifferent section. 


: ; us Run-off F . if Run-off 

Discharge in second-feet dept Discharge in second-feet dope in 

Month Per |inches on |} Month Per | inches on 

Max. Min. | Mean | square | drainage Max. Min. Mean } square | drainage 
mile area mile area 

1911 1912 

DAT lye) ke eke 4] cera Aa MINT ren eke ficted bP cock ohh Jane. 2,870 127 774 0-67 0:77 
LEE) 3 VOPR Al We SR Ms al Rg EI ema ert cit I a ara Oe ee Heb as 1,580 127 578 0-50 0-54 
ONT eae coc arre aes Pere foe nite | htcectts site et eters eae 1h i Mar... 1,380 110 839 0:72 0-83 
Avril Sai cheig ee bin] tees estes | Ue ch ena i geo || ee eee April... 2,070 85 801 0-69 0°77 
GIES Geen ere 2 ee ee Bae ne Ag LTR Satie AAR May...| 10,500 85 5,627 4°85 5:58 
DUTCH el LLAMA ole eke cr Ht wotec ett ONES een | Ae une. 7,800 195 5,029 4-34 4°84 
July}... 6,500 3,070 4,988 4-30 4-95 Ula ae hOO 1,210 5,446 4-69 5:39 
AUS cose C48 So ole eel ete che a | Leo Serre een ee a ee Aug....| 10,500 265 5,718 4-92 5:66 
PSDs ard ccd Seen Melee ac bate [h depen cee Hite oe oa eae eine Sept... 6,200 1,810 3,288 2°84 3°16 
OTE Tha dacet Ree ARR A Ribeirmcnessrrad Memmi Sy | Mae ee se tH IM Cig c Octas. 1,810 195 995 0:86 0:99 
INO Vikrereoel sa ca Set li eheeet Re toce Maing tect WP PIN” eld arc ren Nov.... op 165 358 0-31 0-35 
Decree: 135 130 134 0-11 0:13 Dec.... 2,510 165 1,283 TEL 1-28 
POLLO reel Mae ead rek Moss eter ct La ER atte eco ce ean ee ee Year...| 10,500 85 2,561 2.21 30°16 


1 Gauge was washed out early in August and was not replaced till November. 


2Summary is for a ten-month period, omitting August and September, for which time it was not possible to 
procure a gauge reader. 


~* Revised value based on recent measurements. 


2—AKOLKOLEX RIVER—near mouth 


STREAM FLOW DATA—B. C. TABLES 
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MONTHLY SUMMARIES—Continued 

: : A Run-off ischarge i ” Run-off 

Discharge in second feet death in Discharge in second-feet doth, in 

Month Per |incheson || Month Per | inches on 

Max. Min. Mean | square } drainage ax. Min. | Mean | square | drainage 
mile area mile area 

sn OR le a eS 1914 
Jan : 175 160 160 0:14 0:16 Jan. 1,704 999 1,307 1°13 1-30 
RED Yio wa: 160 160 160 0-14 0-14 Feb 1,368 1,207 1,287 1-11 1-15 
Mar 2,290 160 658 0:57 0:66 Mar 1,368 105 690 0°59 0-68 
April.. 2,400 160 1,521 1°31 1°45 April 3,810 786 2,736 2°36 2°64 
May. ,300 2,290 3,484 3:01 3°46 May 6,030 3,175 4,403 3°80 4-37 
June.. 13,800 4,400 9,710 | 8:37 9-35 June 6,330 5,139 5,900 | 5-08 5:67 
July 5,900 1,050 5,039 4-34 5-00 July 6,330 2,116 4,197 3°62 4-17 
Aug 10,300 1,050 3,406 | 2:94 3°38 UE feck ime one) Eee <c) a. Gotten Lemos matte 
Sept 4,400 910 3,309 2°85 3°17 SSS fiGinec | Matscts CA mace srs oe ben rare ote fiber a ee UE core 
Oct 1,270 885 1,009 0:87 1-00 Oct. 3,810 570 2,182 1-88 2°16 
Nov 2,870 1,350 1,932 1:66 1-85 Nov 3,834 1,215 2,077 1-79 | 1-98 
Dec 1,970 250 824 0-71 0-82 Dec 1,408 97 1,213 1-04 1-20 
Year 13,800 160 2,601 2:24 30°44 Period 2 6,330 105 2,599 2-24 25°32 
1915 1916 

Jan 930 260 441 0-38 0-44 Jan 1,130 820 1,000 0-86 0-99 
Feb 290 275 279 QO: 24 0-25 Feb 1,290 920 1,120 0:97 1-05 
Mar 370 275 310 0:27 0-31 Mar 1,670 1,030 1,260 1-09 1:26 
April 2,960 370 1,531 1:32 0-46 April.. 3,150 600 1,760 1-62 1-81 
May 6,930 3,030 5,055 4°36 5:01 2 a 6,010 2,920 4,910 4-23 4°88 
June 5,380 2,480 4,100 3°54 3°94 June. . 8,660 5,310 6,680 5:76 6°43 
July 7,270 3,260 5,006 4-31 4-96 July 8,150 4,980 7,560 6°52 7°52 
Aug. 3,180 2,610 2,723 2°35 2-70 Aug. 6,150 960 4,190 3°61 4-16 
Sept 3,340 750 1,774 1:53 1-70 Sept 3,490 430 1,800 1°55 1°73 
NCTE eS 1,230 750 807 0-70 0:81 Oct. 3,450 250 560 0-48 0-55 
Nov 1,536 860 1,051 0-91 1° OL Nov 450 300 440 0-38 0:42 
‘Dec 1,690 675 1,027 0-89 1-03 Dec 450 450 450 0-39 0°45 
Year 7,270 260 2,010 1-74 23°62 Year 8,660 250 2,640 2:28 31-25 


Drainage area, 105 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At waggon-road bridge just above falls, about two miles from Wigwam station. 
Records available—From May 1, 1913, to Dec. 31, 1916. 
Climatic conditions—Heavy winter snowfall. 
Gauge—Chain gauge referenced to three bench marks. 


three times a week, November to April, once a week. 
Channel—Straight for 100 yards above and below section. 

box cafion for 150 yards above and below section. 
Discharge measurements—Are made from upstream side of bridge. 


soundings in high water. 


Winter flow—Occasionally affected by ice. 
two. 


ject to error due to infrequency of gauge readings. 


Anchor ice seldom forms for more than one or two days at a time. 
Accuracy—Apparently accurate meterings have been made, but monthly summaries will be sub- 


10 to 15 per cent. 


DISCHARGE MEASUREMENTS 


From May to October, gauge is read 
Water is swift; flows through rock 
Control is rock and appears permanent. 


It is difficult to obtain accurate 


, Stream at section seldom freezes except for a day or 


Mean monthly discharge probably within 


Area of Mean Gauge ; Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 July 24 239 3°88 4:30 929 
May 7 157 2:56 PHS aes 402 Aug. 10 190 2°82 3°10 537 
SaroO 363 7:43 7°50 2,700 Sept. 6 wal 2°18 2°40 373 
June 9 455 9°18 10-00 3,990 Oct. 10 150 2°18 2:20 329 
ee 314 6:40 6°45 2,110 1915 
July 17 268 4°98 4:90 1,340 Mar. 18 116 1-19 . 1°20 138 
sr 299 5°32 5°75 1,590 May 14 250 4-60 4-80 1,150 
Aug. 13 235 4°37 4°28 1,070 Oct. 28 210 3°28 3°56 689 
Sept. 16 186 2:92 3:10 530 Nov. 30 140 1°45 1-60 202 
Nov. 20 106 seovAl 1°70 180 1916 
1914 , Mar. 18 130 1°44 1-75 188 
Mar. 18 121 1-48 1°35 179 June 1 248 4:06 4°78 1,010 
May 19 275 4°95 5:30 1,360 July 18 342 7°08 7°40 2,420 
June 26 312 5-34 6:10 1,670 Aug. 12 240 3°61 4°47 868 


320 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


: : Run-off ; : i Run-off 

gree er ke te nevancsicet depth in A EMERG, St BOCONC TOE ae depth in 

Month Per |incheson || Month Per |incheson 

Max. Min. Mean | square } drainage : Max. Min. Mean | square | drainage 
mile area mile area 

1913 1914 
A EW ch aeneea a Poe Ds hearer came aieeei | pa cht IPE Aa [ats SR sonon | hee Sosa GE Jaa 226 ibs 191 1-81 2:07 
BG Deere e eece Fa ial SRR ook de Lil ae corertane ill eevane Sherer Peete) oe wanes Feb.... ify 150 161 listers 1°59 
IV EEIE Reese ns | tracrat oe ie a | tence ails SH ote eater ade Hl tp eee eae iiouetee ey cee Mar 210 150 178 1-70 1-96 
AE Ree | ecipsespe ccaee| cate oh sap acapes Searon hal meee ee aes Pere nee are April 770 168 481 4°58 5-11 
May ! 2,810 320 1,493 | 14-22 16:37 May 1,890 1,000 1,430 | 13°6 15°70 
June 4,100 1,980 2,760 | 26:30 29-34 June 2,950 1,300 1,970 | 18°8 21:00 
July 2,540 i120 1,770 | 16-84 19:42 July 2,780 893 1,790 | 17-0 19-60 
Aug 1,630 755 1,090 | 10-38 11-97 Aug 1,260 350 739 7:04 8-12 
Sept 1,300 440 691 6:58 7°35 Sept 540 274 415 *95 4°41 
Oct 536 274 344 3:28 78 Oct 485 310 384 3:66 4-22 
Nov 274 175 224 2-13 2°38 Nov 540 282 363 3:46 3:86 
Dec 1.5, 100 PAG 1-21 1-40 Dec.? 290 150 181 172 1:98 
H Eda) sito (6 We pey erent Ee ee Bg Wee olla Am CC mL WR her Rd Rei Be Year 2,950 150 690 6:58 89-62 
. 1915 1916 

Jan 187 75 142 ee 5 1-56 VAIN oF! NW pee ale eee 115 1:09 1:26 
Hebaan te 156 103 121 1-15 1:20 Kebes cilian ioe lee eee 115 1-09 1-18 
Mar 244 103 154 1°47 1-70 Mar 425 1s 224 2°13 2-46 
April 1,140 281 672 6:40 7°14 April 855 211 387 3°68 4-11 
May 1,990 1,040 1,410 | 18°4 15:40 May 1,450 597 937 8:92 10-30 
June 1,860 1,000 L290R E233 13-70 June 7,220 975 2,760 | 26-30 29-30 
July 1,760 985 1,370))| 13°60 14-50 July 3,840 LZ 2,240; | 21°30 24-60 
Aug 1,310 605 963 9:17 10-60 Aug 1520 547 912 8:68 10-00 
Sept 693 202 Bol post 5) 3:51 Sept 1,150 320 eA 5:44 6:07 
Oct 677 202 320 3°05 3:52 Octine. 404 202 258 2:46 2°84 
Nov 422 194 260 2°47 2-76 NOV-nee 260 139 188 1:79 2°00 
Dec 202 129 180 1-71 ts 97 Dec.... 139 108 120 1-14 1°31 
Wears... 1,990 75 601 Beas 77°56 Year... 7,220 108 736 7:00 95-43 


1 For period May 6to 31. 2 Estimated Dec. 16 to31. %Mean monthly discharge estimated from gauge heights 
and climatic conditions. 


3—ALOUETTE (SOUTH LILLOOET) RIVER—8 m. from mouth. Drainage area, 100 sq. miles* 


DESCRIPTION OF GAUGING STATION 


Location—To Dec., 1915, at upper highway bridge, eight miles from mouth, in sec. 28, tp. 12, east 
of Coast mer. just south of Yennedon post office and about seven miles below Alouette 
lake. For 1916 at outlet from Alouette lake, tp. 4, range 4, west 7th mer. 


Records available—Oct. 26, 1911, to Dec., 1916. 
Co-operation—Records for 1916 supplied by Burrard Power Co. 
Gauge—Chain gauge near centre of bridge, read daily. Power Co’s. gauge is vertical staff. 


Channel—Permanent rocky channel ; at B.C. Hydrometric station, stream is confined by bridge 
piers and roadway, to one channel, width 80 to 125 feet. 


Discharge measurements—Are made from the bridge. 
Winter flow—Open water all year. 
Accuracy—Varies, 1911 and 1912, Band C ; 1913, A, Band D ; 1914 and 1915, B. 


DISCHARGE MEASUREMENTS 


Area of | Mean Gauge Area of Mean Gauge 


Date section velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 
Oct. 26 13. 2-0 1-18 226 May 22 266 4-4 2-45 1,180 
Dec. 13 316 4:3 2-80 1,360 Te eg 296 3°8 2°40 1,120 
1912 Aug. 21 80 15 0:50 113 
July 4 151 2-4 1-50 361 Oct. 22 371 5°5 3°12 2,000 
Aug. 17 288 3:5 2-70 1,010 1915 
Sept. 10 234 3°3 2-00 767 April 15 321 4-70 3°05 1,520 
Nov. 13 608 8:1 4-60 4,950 cine i) ales 90 2:00 0-80 183 


* Also estimated by Burrard Power Co. at 140 square miles. 
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MONTHLY SUMMARIES 
ays aoe ¢ Run-off : : % Run-off 
Discharge in 'second-feet Bepthiz Discharge in second-feet dapthan 
Month Per inches on |; Month Per | incheson 
Max. Min. Mean | square} drainage Max. Min. Mean | square | drainage 
mile area | mile area 
1911 1912 
REETSR GRY Be mer Merete on tides cc SWS oli plate eas JAtis., 3,560 150 1,412 | 14-12 16°27 
res ere eeaen | are. feeeher ei =| bere A cae crene stat sioich odie. aie oveelhc out Siow Se Feb... 2,810 430 1,393 | 13-93 15-03 
TFS get, Sagal Sp ay Ea Ml SAI") Past Py ne caer eee Mar... 380 130 210 2-10 2°42 
easel eet etree a tayaet caer Leics we | case coeds cite ee ee April. . 970 260 455 4°55 5-06 
NRT Rete te Me nc cvchenciac Al aiack ie fics & [alee diols cil @adnd sd oe ye 1,060 590 802 8-02 9-25 
RIA IRR Ree tee IE PRT onc arte Sci ers Fis cya tonk [Boc< Siucers Pousnm's, ereiw oe June.. 1,730 430 817 8-17 9-11 
StL eee MN EN iors, rene Tek chal, ve’ p foeadi eles GUNS br sida cee July 660 260 387 3-87 4°46 
JEP OG eB ll aor Ue ie Neier Yi ood eae tem (er is aoe eee raed: Aug. 1,260 170 520 5°20 5-99 
Ole Ree eae tat ae arieia cVeubiligt ce poste s tlie co © acoleipurcce eas wee Sept 1,860 150 533 5-33 5:94 
OC CHMIPOA PEO RAE: Calt as oo sl car trate cy All keene ee Oct 1,860 200 763 7-63 8°80 
Nov .5,670 150 1,589 |} 15°89 Ler wo Nov 6,190 530 22144 Wate d es 23°56 
Dec 3,360 |- 470 1,265 | 12°65 14-58 Dec 2,150 470 1,062 | 10°62 12-23 
Jeveterota le | Se tea Lacie Oe a Se a A eA, EO Year 6,190 130 872 8-72 | 118-12 
2 DA a eae) Rees, 1914 
james) 14201, 220) 593 |.59381 6-34 1,420 220 | 593 5:93 5:84 Jan 8,350 230 1,450 | 14°50 16:70 
Hebss. 5,290 140 1,180 | 11-80 12-29 Feb. 1,080 170 532 ie eer 5°54 
Mar. 2) ,830 160 693 6:93 7:99 Mar 2,000 320 1,040 | 10°40 12-00 
Aptil a '420 320 872 8-72 9-73 April 2,000 | 270 1,030 | 10°30 11°50 
May 2,170 440 1,238 | 12-38 14-30 May 1,320 370 594 5:94 6°85 
June i 640 840 1,095 | 10°95 12-18 June 550 270 367 3:67 4-10 
July 1,310 320 ion 7:57 8:72 July 210 110 161 1-61 1°86 
Aug. 750 140 303 3-03 3°49 Aug. 120 100 108 1-08 1-24 
Sept 2,170 120 526 5-26 5:87 Sept 2,150 105 656 6°56 7°32 
Oct 4,410 120 W021} 16-23 11-76 Oct 5,600 230 1,210 | 12-10 13°95 
Nov 5,920 580 2,038 | 20:38 22-74 Nov 4,700 480 2,280 | 22-80 25°44 
Dec 1,880 320 900 9-00 10:38 Dec 1,710 | 135 387 3°87 4-46 
Year Year....| °5,920 | 1201 = 934 | 9-34 } 126-29 _ 120 934 9-34 | 126-29 Year 8,350 100 818 8-18 | 110°96 
Se aa CTC ea 1916 
Jin eae i 160 t.. 749 |. t-4a) 8-57 > 2,150 160 743 7°43 8:57 Jan. 1,417 111 | 399 3°99 4-60 
Bebyis.. 880 320 583 5-83 6-07 Feb. 6,800 231 1,370 | 13-70 14-78 
Mar. 2,470 420 860 8:60 9-91 Mar. 5,828 397 1,620 | 16-20 18:68 
April 4,950 230 1,400 | 14-00 15-62 April 1,950 Vil 1,050 | 10°50 1S ve § 
May 840 210 492 4-92 5:67 May 1,452 759 1,040 | 10-40 11°99 
June 480 140 225 2°25 2°51 June 1,382 tao 922 9-22 10°29 
July 150 I25 140 1:40 1-61 July 1,452 559 873 8°73 10:06 
Aug. 125 100 109 1-09 1-26 Aug.. 579 186 311 a 3°58 
Sept IVS 95 105 1-05 pe yd Sept. gS 82 Ph 1-21 i350 
Oct 3,400 100 970 9-70 11-20 Oct.. 917 50 116 1-16 1°34 
Nov 2,820 320 884 8:84 9-86 Nov 2,298 250 979 9-79 10-92 
Dec 4,500 420 1,360 | 138-60 15-70 Dec 1,348 231 534 5° 34 6:16 
Year 4,950 95 656 6:56 89°15 Year Year....1 4,950 | 95 | 656 | 6°56 | 89°15 |) Year...| 6,800 |  50| 778) 7:78 | 105-46 __ 50 778 7°78 | 105-46 


4Q—ALOUETTE (NORTH LILLOOET) RIVER, NORTH BRANCH—5 m. from mouth 


Drainage area, 20 sq. miles* 


DESCRIPTION OF GAUGING STATION 
Location—At bridge, five miles from mouth, in sec. 29, tp. 12, east of Coast mer. 


Records available—Oct. 27, 1911, to Dec. 11, 1913. 


Gauge—Vertical staff gauge at bridge pile, read daily. 


Channel—Gravel bottom, water deep and quiet at gauge. 
Discharge measurements—Are made from the bridge at high stages or by wading at low water. 


Winter flow—Open water all year. 
Accuracy—Good. 


Area of Mean Gauge . Area of Mean & Gauge ‘ 
Date section velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Aug. 17 44-7 2°16 3°65 98-22 
Oct. 27 16°3 1-79 4°35 291-01 || Sept. 10 27-0 1-30 2°89 35°12 
Dec. 18 13-0 0:87 2°28 11°32 || Nov. 14 115-0 1-48 3°91 170-01 
1912 1913 4 a 
Mar. 16 24°6 0:7 2°60 Ars ee DU ca 44°3 2°32 3°48 102-0 
July 4 24-7 0:92 PASH 22-83 
1From bridge. 2 By wading. 4 Different section. 


DISCHARGE MEASUREMENTS 


* This estimate of drainage area may be too high. Consult maps. 
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MONTHLY SUMMARIES ‘ 

: . em Run-off : : Ne Run-off 

Discharge in second-feet depth an Discharge in second-feet depth in 

Month Per inches on || Month : Per | incheson 

Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage 
mile area mile area 

1911 eh 
INOVie aay [teed ote eal cue cce tetera eperereers toe | en ae, | OLA A cei Nov.... ; 1,500 8 250 L225 13:9 
Mec; -k)..: | map Posen tse | Seats saree | Eee rods BHM Me tec ee heen ee Dec 1,100 35 162 8-1 9:3 

1912 1913 we 
Jan 550 24 172] 8-6 9-9 || Jan 865 Duy 771) | 88h) Lae 
Feb... .. 630 29 154) 77 8:3 |] Feb. 1,535 201 174+ 1| 870.1. SOsa8 
Mar 35 17 oui vE 1:3. |} Mar. 1,197 20} 118:6 | 5:93] 6-84 
April 141 29 49 | 2:5 2-8 || April 470 42} 138:1| 6-91] 7-71 
May 107 29 60 | 3:0 3-5 || May 590 35 | 151-2] 7:56 | 8-72 
June 365 24 60 | 3-0 3-3 || June 287 50| 83-7] 4:18] 4:66 
July 93 17 Sail) ris 2:0 || July 243 20| 61:2] 3:06| 3-53 
Aug 570 14 62| 3-1 3-6 || Aug. 188 14| 28:4] 1-42] 1-64 
Sept 400 12 52 | 2-6] 2-9 || Sept. 400 8| 39:3] 1:96] 2-19 
Oct 47 17 81 4:0 4:6 || Oct.. 1,220 9] 151-8] 7-59 8°75 
Nov 1,300 29 226 | 11:3] 12-6 || Nov 1,580 14 | 228-3] 11-40] 12-72 
Dec 1,150 35 136 | 6:8 7-8 || Dec. 400 42| 77-9] 3-90] 4-50 
Year....! 1,300 12 921 4:6] 62-6 || Year 1,580 8 | 111-0] 5-54! 75-10 


1 Partly estimated. 


) 
5—BARRIERE RIVER—near mouth Drainage area, about 300 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At higtfway bridge near mouth, below City of Kamloops power plant, and forty nailes 
from Kamloops. , ; 
Records available—Mar. 22 to Dec. 31, 1915 ; Mar. 27 to Dec. 31, 1916. 
Gauge—Chain gauge in 1915, replaced on April 8, 1916, by standard staff gauge at same section. 
Channel—Straight for 100 yards above and below measuring section ; bed, stones and gravel ; 
water swift. Width of stream at measuring section 50 to 90 feet. 
Discharge measurements—Well define the rating curve. 
Winter flow—At times affected by ice. 
Accuracy—Results considered reliable. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge i Area of Mean Gauge ; 
Date section velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1910 1916 
SLE) OE 27 Sr a ieee Ne OTe le Wes eal RS sg 280 Mar. 27 75 1-72 6:90 130 
poh Ot April 7 97 2:45 7°36 238 
SUV Ae OS ale Wren ral emake Poeun eiata teal 750 May 19 222 5°18 9:05 1,150 
1915 June 19 366 7:55 10:70 2,760 
Mar. 2 56 Asso: Pete Artes spe auey ste he 83 July 22 205 3°75 8:45 770 
eaeamilie 66 1:6 6:7 104 Sept. 1 108 1:80 7°15 195 
May 6 254 4-7 9:5 1,200 1917 
Aug. 14 107 2:6 7:5 280 Jan. 12 35 A OSes os. eon 46 
Sept. 1 88 2-2 7:0 199 
MONTHLY SUMMARIES 
: : -f Run-oft ; ; & Run-off 
Discharge in second-feet eat ac Discharge in second-feet depth ts 
Month Per | incheson |} Month Per |incheson, 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 1916 
April 1,040 140 5/0 1-y0 22 April 610 180 290 0-97 1-08 
May 2,340 850 1750 5:83 6:72 May 1,680 690 1,280 4:27 4-92 
June 1,360 910 1,090 3-63 4-05 June 3,050 1,270 2,000 6:66 7°43 
July 1,440 560 875 2°92 3°36 July 2,440 370 1,100 3:66 4-22 
Aug. 560 200 320 1:07 1-23 Aug 750 175 285 0:95 1-09 
Sept 150 130 135 0:45 0:50 Sept 235 130 165 0:55 0:61 
Oct 200 110 140 0:47 0: 54 Oct 350 110 155 0:52 0-60 
Nov 200 110 145 0:48 0:54 Nov 120 90 100 0:33 0:37 
Dec 110 95 100 0:33 0:38 Dec 80 50 66 0:22 0:25 
Period... 2,340 95 569 1-90 19-44 Period.. 3,050 50 605 2:01 20°57 


* Another estimate makes the drainage area 350 square miles. 
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6—BEAVER RIVER—near Six-mile Creek Drainage area, 400 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Tp. 29, rge. 25, W. 5th mer., 4 miles from mouth, on downstream side of Lumber 
Co’s. bridge, about 150 yards from the railway station at Six-mile Creek. 


Records available—May 24 to Nov. 1, 1913 ; April 1 to Dec. 31, 1914 ; station discontinued 1915. 
Climatic conditions—Winters severe with heavy snowfall. 


Gauge—Chain gauge, referenced to three bench marks, read daily at 5 p.m., at which time, dur- 
ing the summer freshet; the river is considered to be at a mean height for the day. 


Channel—Straight for 100 yards above and below the section. The river is very swift during high 
stages, and accurate soundings can only be made at low water. During the freshet in June, 
July and August water flows through two or three small side channels. The control is not 
very permanent. 


Discharge measurements—Are made from downstream side of bridge. 
Winter flow—lIce conditions exist generally from the end of November till the end of March. 
Frazil ice is to be contended with. 


Accuracy—Fair; rating curve is fairly well defined though the section does not appear to be good. 
The fact that during the summer the river varies greatly on a warm day depreciates the 
value of the daily gauge reading. 


Remarks—Beaver river has its source in the Grand glacier of the Selkirks, at an elevation of about 
6,000 feet. It is 40 miles long and discharges into the Columbia near Beavermouth 
at an elevation of about 2,500 feet © The watershed is heavily timbered and very moun- 
tainous. The C.P.. Ry. main line follows the valley from Beavermouth for 15 miles to Bear 
Creek near Rogers pass, and the river in its Jower reaches winds across a broad valley. 
There are no inhabitants, except a few C.P. Ry. employees and a lumber camp near the 
mouth. The scattered areas of agricultural land have not been taken up, and lumbering is 
the only industry. In 1913, the McCreary Lumber Co., who hold valuable timber limits, 
commenced operations at Six-mile Creek. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge | Area of Mean Gauge 


Date | aeetion velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet \Ft. per sec. Feet Sec.-feet 
1913 Dec. 3 122 2:87 0:45 330 1 
May 24 357 8-51 3:00 3,040 1914 
June 5 601 8-00 4°30 4,840 June 22 390 6-30 3:21 2,440 
emt 2 656 8:26 4°65 5,420 wire ete) 489 5°87 3°35 2,870 
July 7 609 8:61 4°55 5,240 Sept. 8 373 5-62 2-70 2,100 
my 20) 485 9-20 4-20 4,460 Oct. 24 157 4-26 1:0 670 
Sept. 15 231 6:02 2°05 1,390 


1Tce conditions. 


MONTHLY SUMMARIES 


‘ : Kun-off = - ; G Run-off 
Discharge in second-feet parte Discharge in second-feet depth in 
Month Per |incheson}| Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
j mile area mile area 
1913 1914 
ULM Cia shies: ar teyliciset lias s aeeis April PAC ee 993 | 2-48] 2-86 
LUBE Saat 22 Sse RR a A Tes AE eine to! ERR Tin RP a May. 3,500 1,790 2,520 6-30 7°26 
June 6,420 2,720 4,640 | 11 12-9 June, 6,980 2,700 4,390 | 11-0 12-3 
July 5,300 2,460 4,140 | 10°4 12-0 duly ea 7,860 2,840 5,450 | 13:6 15°7 
Aug 4,940 2,340 3,880 9:71 11-2 Aug... 6,710 2,160 3,570 8-92 10:3 
Sept 4,100 1,350 2,070 5°17 Or Ere Sept.. 2,840 1,060 1,750 4-38 4-89 
Oct 1,980 560 1,130 3°2 Oct... 1,370 615 810 | 2:02 2°33 
12 age eal PONS, TRG N CE ae) bedi Oanierd (Ph Nang eiD [ne ote aa ane Noy. 785 615 TA 1-78 1:99 
DCU ee ene hee Was pase aru hs arate ame e lave Beeacaut chs Dec. 920 550 604 1°51 1-74 


*If measured from British Columbia Department of Lands Map 1 E. Kootenay, 1915, 
. the area, including Six-mile creek, appears to be about 440 square miles. 
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7—BIG QUALICUM RIVER—near mouth Drainage area, 62 square miles 


DESCRIPTION OF GAUGING STATION 


Location—One thousand feet upstream from Esquimalt and Nanaimo Ry. bridge. 

Records available—Mar. 3, 1913, to April 30, 1914, Provincial Water Rights Branch ; May 21, 
1914, to Dec. 31, 1916, British Columbia Hydrometric Survey. 

Gauge—Eighteen-foot wooden staff, installed in 1913 by Provincial Water Rights Branch, on 
left bank about 100 feet above E. & N. Ry. bridge; read daily, except from Nov., 1913, to 
April, 1914, when gauge was read 2 or 3 times a week. 

Channel—Straight for 300 feet above and below section; even gravel bed, 

Discharge measurements—Are made by cable carrier or by wading. 

Winter flow—Open all winter. 

Accuracy—Results should be within 10 per cent, except at highest stages. 


DISCHARGE MEASUREMENTS. 


Area of Mean Gauge : Area of Mean Gauge s 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
Mar. 3 65:9 3:58 2:19 P84) 2a Aprils 98-2 3:26 2°65 314 
1914 Sept. 4 17-4 1°39 1-27 24-33 
May 21 105 1°33 2-20 140 2{| Nov. 1 148 5:26 3°55 778 
July 9 51:3 1-39 1:80 71:3 1916 
Aug. 30 37:5 0:72 1:45 26:9 Oct. 27 PALE 0°86 1:30 23-24 
Dec. 10 92-9 2-87 2-60 267 


1 Metered at E.& N. Ry. crossing. ?Station established at new section, cable carrier installed. % Not at regular 
section. * Wading measurement. ’ 


MONTHLY SUMMARIES 


Discharge in second-feet aera Discharge in second-feet ieee 

Month Per | incheson || Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean, | square | drainage 
mile area mile area 

1913 1914 

A Soo eA POR ter) Rita ew Baante arene a fla Meco |. 2a ks eee alee 2,130 460 |. 1,370 ; 22:10 25:47 
1 ES) ove agrst Sl Ii Rene wre |e ae AMP I ce BE oe Ds 8 etal ea en Feb 1,600 460 (obey |) alilotss| 11-97 
Mar.!.. 238 112 52 2-45 2-64 Mar 1,600 740 1,041 | 16-80 19-37 
April... 280 164 ZAG 3:48 3:88 Aoril 1,120 460 854 | 13°78 15:38 
May.. 240 140 190 3-07 3:54 May 2 200 120 149 2°40 2°77 
June.. 280 185 239 3°86 4-29 June 140 100 114 1-84 2°05 
July.. 220 92 158 2°55 2:94 duly 100 45 63 1:02 ipa Ore 
Aug... 92 70 7 wALOPAT 1-39 Aug 45 ao 36 0:58 0:67 
Sept... 240 70 119 1-92 2:14 Sept 120 35 59 0:95 1-06 
Oct... 560 240 362 5:84 6°73 Oct. 2,350 85 731 | 11-80 13-60 
Nov 1,120 280 425 6-86 7°65 Nov 1,800 460 890 | 14°36 16:04 
Dec 740 460 520 8°39 9:67 Dec 810 100 243 3:92 4°51 

Period.. 1,120 70 246 3°97 44-87 Year.. 2,900 35 522 8-42 | 114-063 

1915 1916 

Jan 810 140 318 5°13 5:91 Jan. 280 100 162 2:62 3:02 
Hebe... 410 140 257 4-15 4-32 Feb 1,800 120 557 8:98 9-69 
Mar 460 170 269 4-34 5:00 Mar 2,020 360 765 | 12-30 14-20 
April 680 120 302 4:87 5°43 April 510 360 435 7°02 7°83 
ay 120 100 107 eso 1-99 May 410 240 315 5:08 5:86 
June 100 35 60 0:97 1-08 June 320 200 241 3°89 4-34 
July 35 25 30 0:48 0:55 July 200 100 143 2-31 2:66 
Aug 25 20 PAN 0:34 0:39 Aug 100 35 56 0-90 1:04 
Sept 20 20 20 0:32 0-36 Sept 35 25 34 0:55 0-61 
Oct 1,300 20 248 4-00 4°61 Oct 55 20 22 0:36 0:42 
Nov 810 170 389 6:27 7:00 Nov 360 100 199 3°21 3:58 
Dec 1,040 320 554 8-93" 10:29 Dec 460 140 260 4-19 4°83 
GATS wa 1,300 20 PALE 3°47 46:93 piearecs, 2,020 20 266 4-28 58:08 


_ ,) For period Mar. 3 to 31, 1913. For period May 21 to 31 only; estimate for year assumes May 1 to 20 had 
similar mean discharge, it was probably more. 41914 was a year of exceptionally heavy precipitation over the centre 
portion of Vancouver Island. See precipitation records for locality. 


8—BIG SAND CREEK—near Jaffray Drainage area, 40 to 50 square miles 


DESCRIPTION OF GAUGING STATION 


Location—About 8 miles from mouth, at an old private bridge about 300 yards below highway 
and C.P. Ry. bridges, near Jaffray. 


SOA AM*PEOW SAT ABs -C.. TABLES 325 
Records available—May to Sept., 1914; April to Sept., 1915; April to Oct., 1916. 
Co-operation—This station was maintained co-operatively by the Provincial Water Rights Branch, 
and the B. C. Hydrometric Survey. 
Gauge—S-foot wooden staff gauge, read daily. 
Channel—Uniform and smooth, with swift water ; bed, light gravel. A shift in control occurred 
in June, 1916. 
Discharge measurements—Reliable and rating curve good. 
Accuracy—The results for 1914 and 1915 should be within 5 per cent; after the freshet in June, 
1916, results at higher stages—above discharge of 200 sec. ft.—not so good. 
General—Creek flow is used for irrigation. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-f zet 
1913 May 13 67:8 4-30 1°65 292 
July 3 Rea oii liane) Sohn ome 1-79 306 1/]| June 1 56:2 3°10 1°35 175 
Aug. 22 he Oe ee ae 0:66 68°51 es 46 39:0 2°31 0-97 90°7 
Oct. 29 Pe ON BT Ih. wroit.o ater 0:54 58-21 |} Aug. 29 16-2 0°75 0-18 12-2 
1914 1916 
May 19 93°8 5°44 2-3 Dt June 22 116-2 Tat 2°58 895 
June 19 81°5 4°53 2-0 369 July 11 95°4 4:97 1-75 474 
July 9 51-2 2-64 1-20 135 Pot, 2S 50-2 2°23 0-71 112 
a 28°4 1°65 0:65 47-1 Aug. 19 49°4 2-08 0:68 103 
Sept. 9 19:9 1-10 0:35 21-9 Sept. 13 38:4 1-56 0-40 60 
1915 Oct. 6 24°7 1-04 0-05 26 
April 24 60:6 3°15 1-40 191 
1About 6,000 ft. above C.P.R. bridge over creek. 
MONTHLY SUMMARIES 
; = e Run-off - . ® Run-off 
Discharge in second-feet danth ix Discharge in second-feet Sat Tenth in 
Month Per inches on || Month Per inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
RN 50a. FS ahs AEP Uk As | ie aka a] nes ches May 730 282 506 | 12-65 | 14-58 
Loo dive SOU BSEEM EES eS Sse el ee Paeeeeeemes June 615 177 348 8-70 9°71 
ES? 5 Gal SSA 2c eee | Sees Des semen (Nee oe ee July 233 42 106 2°65 3:06 
NES SRE Des nc lb Ewte t.5. meg |S50 Sh te Ree Aug 40:2 9°5 22-9 0:58 0:67 
TMM CT SS Ge id Sore eee ooh sicla pala eal’ doen tok Sept 98°6 8:0 34:1 0-85 0°95 
1915 1916 
April 432 34 212 5-30 | 5°91 || April...) 332 65-4) 141 3-52 | 3°93 
May 420 ie aoe 6-30 7°26 May.. 657 eo 325 8°12 9-36 
June 1,190 91 218 5:45 6-08 June. ..} 1,460 332 765 19-10 21-30 
July 443 52°8 138 3°45 3°98 July 1,100 104 397 9-92 11°44 
Aug 52:8 11<2 24-6 0-61 0-70 Aug 113 44 Fpl 1-77 2:04 
Sept..... 13-2 9-2 10 0:25 0:28 Sept...| 148 30°4 57°6 1-44 1-61 
So AY ee ees toe ae a nee Oete, as 29:2 16°6 217 0-54 0-62 
Period...| 1,190 9-2 142 3°55 24-21 Period. | 1,460 16°6 253 6-39 50: 30 
9—BLAEBERRY RIVER—near Moberly Drainage area, 325 square miles 


DESCRIPTION OF GAUGING STATION 


Location—SW \% sec. 29, tp. 28, rge. 22, W. 5th mer., on downstream side of C.P.R. bridge, 
about one mile from mouth. 

Records avatlable—April 15 to Noy. 14, 1912 ; June 1 to Nov. 30, 1913 ; April 1 to Nov. 30, 1914 ; 
April 1 to Nov. 30, 1915 ; discontinued 1916. 

_ Gauge—Vertical staff gauge, read three times a week during the open season. Chain gauge 
established July, 1915. 

Channel—Straight for about 50 yards above and below the station. The water is swift and con- 

trolled by a sand bar about 100 yards downstream. This bar probably shifts. Exception- 
5 ally high water on the Columbia may affect the gauge readings. 

Discharge measurements—Are made from downstream side of C.P. Ry. bridge. Eight in 1912. 
Nine in 1913, which formed a rating curve varying considerably from that of 1912. Five 
measurements were made in 1914 and, due to shift of bar, a new curve was plotted. Five 
in 1915. Rating curve of 1914 used for 1915. 
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Winter flow—lIce conditions exist usually ‘from middle of November to end of March. Frazil 
ice at times. 


Accuracy—Due to infrequency of gauge readings, and apparent non-permanency of the control, 
the results are only fair—probably within about 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 5 Area of Mean Gauge , 
Date section velocity height | Discharge Date section velocity |° height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Aug. 2 341 6-33 3°15 2,160 
Oct. 16 iLife 1°75 0:90 310 Sept. 5 335 5:60 3:02 1,880 
1912 S42. 4G 250 3°64 1-90 910 
Feb. 21 148 (Oya? Be Py ene acai 53°51 eenoO 154 1-38 0-50 212 
June 6 199 2°43 1:40 484 1914 
ss 7h 237 3°15 1-90 746 June 12 357 5°15 3°10 1,840 
sateen ba 398 7°28 3°50 2,900 July 27 323 3:96 2-60 1,280 
July 11 293 4-52 2°72 1,330 Aug. 5 322 4°53 2-80 1,460 
eke. ¢ 279 4-08 2°43 1,140 Sept. 10 230 2°50 1°75 SS: 
Oct. 3 215 2-40 1°40 512 Oct. 13 188 2-19 1:3 412 
1913 1915 
May 24 290 4°59 2°45 1,330 Mar. 3 104 0°55 Ice 57 
June 15 340 5:90 3:10 2,010 May 6 238 3°38 2°15 802 
July 5 310 4°89 2-70 1,510 July 4 332 6:34 3°28 PHD) 
fe 5 310 4:94 2:70 1,560 pee OS a ls 340 4°89 2-82 1,660 
set eS 360 6:36 3°32 2,290 Oct» 21 165 1-80 1°10 298 


1 Ice conditions. 


MONTHLY SUMMARIES 


Run-off 
depth in 
inches on 
drainage 
area 


Discharge in second-feet | Run-off Discharge in second-feet 
= depth in 
er 


inches on |} Month 
square | drainage Max. 
mile area 


Month Per 


Max. Min. Mean 


square 
mile 


Min. | Mean 


COMNANO GH 
J 
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10—BONAPARTE RIVER—5 m. from mouth Drainage area, 2,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 18, tp. 21, rge. 24, W. 6th mer.; near Collins ranch, about 5 miles from mouth. 


Records avatlable—June 10 to Nov. 6, 1911 ; Mar. 25 to Dec. 22, 1912 ; Mar. 30 to Dec. 31, 1913 ; 
Jan. 1 to Dec. 9, 1914 ; Feb. 20 to Dec. 25, 1915 ; Feb. 1 to Dec. 31, 1916. 


Gauge—Standard vertical staff gauge ; read daily. 

Channel—Straight at measuring section ; average width 50 feet. Velocity high. 

Discharge measurements—Are made by wading, except at high water, when cable carrier is used. 
Winter flow—Ice conditions prevail during January and February. 


Accuracy—Rating curve is well defined and accuracy of results considered good. New curve 
1916, accuracy not so good. 


General—Bonaparte river lies in the dry belt and its tributaries are being increasingly used for 
irrigation. A power development was made in cafion about 4 miles from Ashcroft, but, 
in 1913, the dam failed, and the power plant has since been out of commission. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 
June 10 109 3°3 2°25 364 July 31 81 2-87 1-76 2332 
July 14 81 *2 1:49 177 Oct. 3 51 1-67 1-09 852 
Sept. 26 40 1:7 0:99 67 1914 
ai As} 40 1°7 0:99 70 May 22 160 6-28 3° 233 1,005 
1912 July 9 107 3:35 1-984 359 
April 24 78 2°9 1:57 226 1915 
ay 9 153 4:9 3:10 756 Mar. 30 56 1-85 1°15 103 
June 16 93 3:2 1:95 297 April 24 70 1-94 1°35 136 
ats IE? | Se eee ee eee 1:65 229 May. 6 60 1-76 1-23 107 
ae ero 100 2:8 1:70 289 Aug. 20 128 2-21 1:97 284 
Aug. 26 79 2:3 1<35 286 1916 
Oct, 3 48 1:8 1:08 87 May 13 137 2-57 2-28 354 
1913 June 13 176 5-20 3°55 915 
April 25 153 4°35 2-96 6671 Aug. 22 103 2-50 1-96 258 
May 3 114 3°63 2-30 4151 Oct. 17 57 1-72 1°36 99 
re), LO 154 4-30 2-81 6641 1917 
ty aT. 160 4-65 2-99 7451 Jane) Le 38 LEON weet oe 50 


1Cable measurement. *Wading measurement. 3 Actual gauge height, 3:30; gauge sunk 0-07 ft. during the 
previous winter, thus making actual readings 0-07 ft. too high. 4 Actual gauge height 2-05, 


MONTHLY SUMMARIES 


1D; ; y Run-off ; : 5 Run-off 
ischarge in second-feet depth th Discharge in second-feet Apndhs Ta 
Month Per inches on || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
a 1912 
PATO resol hyst shor oe ¥ 6 Pat tastive tcl terete. tus ooh Puiteciette wee LALeonia: aera. April... 495 90 177 0-09 0-10 
UMLSTR, 3 ali, ge Sa (SR See ey (eee ane 0 Dene genre May... 830 Bae 673 0:33 0:38 
June... 405 207 284 0-14 0:16 June... 535 244 334 0:17 0-19 
July 207 113 169 0-08 0:09 Abie a 317 195 247 0:12 0-14 
Aug 102 25 61 0:03 0-04 PNT oa: 207 136 167 0:08 0-09 
Sept 79 18 50:6 0-025 0:03 sents... 183 90 137 0:07 0-08 
Oct 59 42 49-6 0-025 0:03 Gerses, 113 90 105 0:05 0:06 
Ben aertie Were cree hatte ey «Hen epicrcie ein lBio wee ions Prove dienes INiow.c 2. 106 79 93 0:05 0-06 
OS Mee HE lan a eile ics ce else ane: dv oe Te. & weds) oe Pa. Set Dees .5 90 79 84 0:04 0:05 
Os BASIE is nee Bee eee a eee Period..!_ 830 791 . 224] O-11 | 1-15 
1913 1914 
ee RS ered ne ee coe Bole ha La gludehe oie fie sack & ia en Jan.) 123 56 83 0-04 0:05 
ENED GS Goel Meni NE aR | Wipo SNES al We Se seme Ben Eo oer mn eg rae mae i Feb.. 70 42 52 0-03 0:03 
AU ia TMS TN eva cl au air TCMe i Soa! nef larda)otg MadetbelraNes ecmcalets Mar.. 205 70 132 0:06 0:07 
April 885 124 408 0:20 0: 22 April.. 795 150 450 0-22 0-25 
May 680 340 553 0° 28 0:32 May.. 1,768 651 1,150 0:57 0- 66 
June 655 340 486 0: 24 0:27 June. . 475 590 0-29 0:32 
July 540 230 399 0:20 0:23 July 458 205 295 0-15 0:17 
Aug 245 145 184 0-09 0:10 Aug. 205 56 114 0-06 0:07 
Sept 145 80 104 0:05 0:06 Sept 137 42 88 0:04 0:05 
Oct 124 42 106 0:05 0:06 Oct. 96 70 78 0:04 0:05 
Nov TAS, 80 100 0:05 0:06 Nov 123 70 91 0:05 0:05 
Dec 105 72 86 0: 04 0:05 Dec.! 182 QGP eer era ae ae Sek tas a essay Bs 
Period 885 72 270 0-13 1-37 Year. 1,768 42 2702] 0-13 1-822 
1915 1916 
4. ET MR Ra TERT meres Feb... 105 48 72 | 0-04 | 0-05 
Mar 175 100 141 0:07 0:08 Mar. 180 by 115 0:06 0:07 
April 225 120 174 0-09 0-10 April 330 130 215 0-11 0-12 
May 815 140 382 0:19 0: 22 May 890 370 550 0:27 0°31 
June 745 335 418 0:21 0: 23 June 1,060 790 930 0:46 0-51 
July 910 365 598 0:30 0:35 July 790 480 640 0:32 0:37 
Aug 615 225 339 0:17 0:20 Aug 480 165 310 0-15 0:17 
Sept 210 125 166 0:08 0:09 Sept 165 105 130 0:06 0:07 
Oct 140 115 127 0:06 0:07 Oct 130 86 100 0:05 0-06 
Nov 185 90 118 0:06 0:07 Nov 115 86 95 0:05 0:06 
DCMS erties faye ohare cons [alc oaheet nel seed ote ail etauerare aoe ae Dec 96 50 70 0-03 0:04 
Period... 910 90 274 0:14 1-41 Period.. 1,060 48 293 0-15 1-83 
1 For period Dec. 1 to 9, after which winter conditions obtained. ? Estimated. 
11—BOULDER CREEK—near mouth Drainage area, not known 


DESCRIPTION OF GAUGING STATION 
Location—Near mouth of creek and near Jones lake in sec. 28, tp. 3, rge. 27, W. 6th mer. 
Records available—Jan., 1913, to Dec., 1916. 
Co-operation—The records of this stream are kept by Messrs. Anderson and Warden, civil en- 
gineers, Vancouver, for the Vancouver Power Co. 
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Gauge—A fine wire is stretched tightly across the stream and the distance to water surface mea- 
sured with a graduated rod. These figures are subtracted from 15-00 to give direct readings. © 

Channel—Bed of stream covered with large rocks, giving an uneven bottom but good control. 

Winter flow—Stream freezes over for one or two months each winter. 

Accuracy—Below 100 sec. ft. Ato B; above 100 sec. ft. C to D. 

Remarks—The flow of this stream is being studied in connection with proposed development. 
of Jones creek. See page 174. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet ae Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 
Nov. 3 24 0:5 4°20 12-6 July [24 34 0:7 4-40 22-7 
1912 1915 
Sept. 8 24 0°5 4-25 13°4 April 23 39:2 1-00 10:3 40:4 
1913 1916 
July 24 ye 1°6 4-90 84°6 July 14 47°5 1-73 5:00 82°5 
Sept. 11 34 1-0 4-60 34:6 Nov. 24 26:6 0:59 4-35 15°7 
MONTHLY SUMMARIES 
: ; s Run-off : : 2 Run-off 
Discharge in second-feet Repth tn Discharge in second-feet denth an 
Month Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
| mile | area mile area 
1913 1914 
AEH alia | Jo I Coe Geil oie Oe aie MRSS Penman ane (ist eeer cnn epi AB Jan... 300 ibs SAN Was Ae ob osc 
Feb.1... | Hope ha cra bia Ge a ereneua-elbes Dosto vs ce ins [ana n RE Ore Cree Feb.. 95 13 25. | oa see altee romeo 
IVA EES fee hace he SESE ar cuore Saelfhe Ste love so. dilbeteuacttedeer'l: Ant eee n PeRNe Mar.. 160 22, OL oly ice Bees 
April 130 12 2 AR PE eA PRS RU Se April.. 180 25 2" ls uae | chee eens 
May 200 22 T18 fo anes cals eee ee May 200 65 135 -|\5. SES etaercee 
June 250 OR L69' eerie, ces eee eee June 150 50 52s Mn Peete ete eines 4 Aske 
July 220 43 D7 Mena pase c A orc c July 95 15 44.1), Oxi vk sles 
Aug 50 15 28 hate aL lees eae Aug 25 9 13)'|}..scca fel ee eee 
Sept 200 15 AD rhe real eee . Sept 105 9 26 live ack eer tache eles 
Oct 340 16 GG et alee seems Oct 85 13 DA RARE EAE aS 6c 
Nov 200 25 5S Cy Paes 2a oe eeaeen Nov 160 25 76 Ve ch ares Oates 
Dec 50 15 PASTE RRS 5 Me | ane Feo, Dec Si 10 NW Gil La Rete te tec, cic Fce-ncc 
IRGELOC a5) areas lacie recy ks Steele Stee Ae ens eS ee ee Year.. 300 9 55. | close eae : : 
1915 1916 
Jan 22 iS LE oc Pee MER Pe cole DTT S| RN heir D5 | Scere 
Rebs. fe. 16 11 1S. ih tke ops | eee eee Pebte.e| bat ab oletere co) aw 04S)! a eee ec 
Mar 120 13 AQ) ihe Pn eee Mar 325 26 132) |i s-o3a2 ee eee 
April 200 37 SO eee eile ee April 180 ST AV TT | eraom Sal eee 
May 160 28 VAs ll OS Oe ARRAS, oo May 240 58 R25. | Sciece aes oul cree meee ate 
June 105 on bay Maal (arate teen i-ock June 260 110 LOGS he ses. Cole eae 
July fhe 14 29) 1 AAs ool ee eee July 230 74 L25 si lech. Sg aee eereerene 
Aug 13 9 Deh oe pall ee ee ea Aug 92 20 cA ae des Sy nn ge Se 
Sept 14 9 LO) jee 6s ieee ce ene Sept 52 11 20°45 2563 coer eee 
Oct 240 10 SPAY FA See ke fee ee go Oct 65 8 15° Soe eee 
Nov 105 16 ro Fa Rena a ee as 2 Nov 350 17 AB i ie eee 
Dec 180 13 Sool yee ease eee Deo2 |. |p emer 16 4 2 eee 
WCAaT cies 240 9 SO Moiese | eee ee eee Year. 350 8 COOP ec he eee 


1 Creek frozen for portions of Jan., Feb. and Mar., 1913, during which periods gauge heights not available. 
2 In 1916 ice conditions affected gauge-height-discharge relation Jan. 1 to Feb. 17, Dec. 6 to 17 and Dec. 24 to 81. 
Mean discharges during these periods, estimated. 


12—BOUNDARY CREEK—at Greenwood Drainage area, 125 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At Greenwood ; on upstream side of traffic bridge. 

Records avatlable—May 1, 1913, to Dec. 7, 1914; Feb. 21 to Dec. 22, 1915; Feb. 22 to Dec. 31, 1916. 

Drainage area—Above station, 125 sq. miles ; above mouth, 190 sq. miles. 

Gauge—Vertical staff gauge on upstream side of bridge ; read daily. 

Channel—Straight for about 300 feet above and below measuring section. Bed, rocky and per- 
manent. 

Discharge measurements—Nine during 1914, 1915 and 1916. 

Winter flow—Ice conditions exist during January and February. 

Accuracy—Considered good ; results should fall within 10 per cent. Monthly summary, as given 
below for 1913, is here revised. 


STREAM FLOW DATA—B. C. TABLES 329 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 | June 9 79°7 3°43 2°50 273 
May 20 99°8 3°8 2°9 379 1916 
June 8 84:0 3°2 2:5 269 Mar. 15 21-0 0-76 0-90 16 
July 20 41-0 1°28 1-21 53 June 22 91-0 3°19 2-60 291 
Aug. 26 15:6 0:77 0°77 12 Aug. 8 37-0 1°44 1°30 54 
1915 1917 
Mar. 23 39-1 Te15 1-20 45 Jan. 15 16-7 60. oi ox.e. ces 10 


MONTHLY SUMMARIES 


: : Si Run-off ; : Bs Run-oft 

Discharge in second-feet dentivatn Discharge in second-feet . domi is 

Month Per |incheson|} Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area, 

1913 1914 

TENE A SE OR ES aT Oe ee) eee tee acer dar ox 28 20 21 0-17 0:19 
Pepe... | = Ue To SRS eee [Poa eat Meek ene) eee Oe Feb... 20 20 20 0-16 0°17 
ed LUNs eran eset, Cc teins Ault yore cle oleic ow eee are Mar... 45 20 30 0-24 0-28 
ESTSUB UN 55 3 [POS Bir |e Cena Le ERE IRL oe ara | ee April... 560 45 335 2°68 2°99 
ay 720 190 434 3°47 4-00 May.. 559 325 428 3+ 42 3:93 
June 650 270 432 3-46 3°86 June. 491 133 273 2-18 2°43 
July 350 64 153 1-22 1-41 July.. 133 28 66 0-53 0-61 
Aug 60 24 42 0-34 0-39 Aug.. 28 3 13 0-10 0-11 
Sept 24 18 21 0:17 0:19 Sept... 28 2 9 0:07 0-08 
Oct 36 19 2a 0-18 0:21 Oet; - 5 40 14 ae 0-18 0-21 
Nov 28 20 25 0:20 0-22 Nov... 45 36 42 0°34 0:38 

Dec Zo 16 20 0-16 0:18 Dec.!. 36 De dain aera eal eee RC Sec en Rc 
Period 720 16 144 1-15 10-46 Year 560 y 1072| 0-862} 11-682 

1915 1916 

Le aoa! Se see EONS lt eT IP ae Oe | Aare ae Feb... 23 14 15 0-12 0°13 
Mar 84 14 33 0:26 0:30 Mar... ao 13 21 0°17 0-20 
April 420 90 286 2°28 2°54 April.. 350 38 145 1-16 1-29 
ay 600 255: 410 3°28 3:78 May.. 560 245 340 2-72 3°14 
June 460 90 ZiT 1-74 1-94 June 435 245 315 2°52 2°81 
July 115 80 94 0:75 0:86 July 540 65 230 1-84 2°12 
Aug 80 14 45 0:36 0:41 Aug 65 17 43 0:34 0-39 
Sept 20 9 14 0-11 0-12 Sept 33 10 16 0°13 0-14 
Oct 20 14 7 0°14 0:16 Oct 15 12 13 0-10 0-11 
Nov 20 seg 18 0:14 0-16 Nov 17 £5 17 0-14 0:16 
Dec.’ B7 Lg See ee 2. clic nee one oa Pave ai als eis a Dec 15 10 tes 0-10 0-11 
Period... 600 9 126 1-01 10:27 Period.. 560 10 107 0:85 10°60 


_1¥For period Dec. 1 to 7, after which winter conditions obtained. *Estimated. * For period Dec. 1 to 22, after 
which ice conditions obtained. 


13—BRIDGE RIVER—above cafion Drainage area, 1,900 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Highway bridge, 10 miles from Mission on road to Bridge river from Mission on Seton 
lake ; 30 miles from mouth. 

Records available—June 13, 1913, to Dec. 31, 1916. 

Co-operation—Readings taken by British Columbia Hydrometric Survey in co-operation with 
Bridge River Power Co. 

Drainage area—Above mouth 2,500 sq. miles ; above gauging station 1,900 sq. miles. 

Gauge—Staff gauge fastened to timber abutment of bridge and read twice daily. 

Channel—Wide and deep, sand and mud bottom, an excellent measuring section. 

Discharge measurements—Are made from the upstream side of bridge. 

Winter flow—The stream is frozen over during colder winter months, and the gauge height-dis- 
charge relation affected ‘by ice conditions. 


Accuracy—A well defined rating curve and gauge readings twice a day should give accurate re- 
sults. The estimated low water discharges for the winter months have been substantially 
increased by the B. C. Hydrometric Survey, based upon a revision in 1916 of their rating 
curve and upon a consideration of gauge heights and climatic conditions. Compare dis- 
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charge tables in Water Resources Paper No. 21, pp. 72-78, with earlier tables in Paper No. 
18, p. 114, and No. 14, p. 168. The monthly summaries given below embcdy the latest 
revisions. . 

General—See Beers 171 and 236 for further particulars of Bridge river. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge 4 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1915 Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Feb. 16 724 0:76 0:95 5492 
Octiy7 1,050 1:8 2°38 1,890! || May 7 1,090 3°10 3°75 3,410 
1914 June 24 1,794 4°73 7:00 8,482 
April 17 912 2-05 2°25 1,865 Aug. 9 1,790 4°73 6:80 8,470 
aie! ke 932 2-25 2°43 2,101 1916 
June 9 1,432 3°56 4:75 5,130 May 6 1,260 3°33 4°55 4,200 
= ero 2,120 5:54 8:10 a 750 June 24 2,340 6:80 9°75 15,910 
Aug. 3 1,826 4°83 6:80 8,820 Sept. 27 1,060 2°47 3:15 2,630 
Sept. 21 1,044 1-97 2°55 2,060 DGC. 014 Ml Nous fae eae 3! S303 4672 


1 Station established. 2 Ice conditions. 


MONTHLY SUMMARIES 


| 


; = id Run-off : é hi Run-off 

Discharge in second-feet devin Discharge in second-feet Wanth iat 

Month Per |incheson |} Month Per |incheson 

| Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area < mile area 

1913 1914 
ACB Che anes | Warmers po eae (eRe RAL An | alow pane ach i [one ri Rocio ts easter Wan ee 930 650 772 0:41 0:47 
HG Ls ctiveme elites ote heel cede ode Rennie lhey steces abevewte i eeohe tows shel damien Ramereeh: Feb.... 700 700 700 0:37 0:38 
NEAT ASR SE LR eka lL eeu el ore PNa eae Lalcuel teks Mh SSE cae ee eee Mar 1,160 700 857 0:45 0:52 
MASP ILL Saeed st -gaveac eel Merotetaue ein tees ahaha Oilheittom eetareal Sete veda east April 2,180 870 1,650 0:87 0:97 
INEPT y eects lic Vewee re tebe cc cis) sh ce’ eitad| abeNCietolies nicl dettosehes zee cae ieaeecparaane May.. 9,900 2,400 5,530 2°91 3:36 
APALTNG cy Wacl ssccmeaeec svat lakokal ant eel eee a reel | Rare Aachen! siete tere RM June...| 18,800 5,100 9,180 4°83 |. 5:40 
July 15,800 5,800 | 10,310 5:43 6:26 July...}| 14,900 6,400 | 12,200 6-42 7:40 
Aug 15,400 5,400 9,635 5:07 5:84 Aug... 9,200 5,800 7,760 4:08 4-70 
Sept 7,400 2,600 3,670 1°93 2°15 Sept... 5,700 2,100 3,520 1°85 2-06 
Oct 6,900 1,610 2,560 1°35 1:56 Octo... 11,100 2,000 3,790 1:99 2-29 
Nov 1,610 880 Ploao 0:61 0:68 Nov.... 3,620 1,590 2,030 1-07 1°19 
Dec 1,100 700 790 0:42 0:48 Dec...:| (1,590 650 879 0:46 0:53 
rg ate Depa Bae OPAL CLP (0S MURS ce 2 ULI ve Maa Year...| 18,800 650 | 4,072 | 2-14 | 29-27 
1915 1916 

Sp TA cease | we ae he soe. [Pe ey Ree: 650 0:34 0:39 A ES areal Reebok macueicrtois. 6 520 0:27 0:31 
FINN oy ptoctace fess eeteenta earn Por OCIS 600 0:32 0-33 Feb.. 1,730 520 858 0:45 0:48 
Mar. 1,240 600 883 0-46 0:53 Mar 1,540 810 1,000 0:53 0:61 
April 3,700 1,080 2,250 1:18 Hse April 1,730 1,040 1,320 0:69 0:77 
ay 7,500 2,300 4,939 2-60 3-00 ay 6,700 2,180 4,000 2-10 2-42 
June 10,800 4,400 8,136 4:28 4°77 June 19,800 5,600 | 12,000 6:32 7:05 
July 14,800 7,570 | 10,720 5:64 6-50 July 15,400 6,620 | 11,300 5°95 6-86 
Aug 15,500 9,100 | 11,340 5:97 6:88 Aug 11,600 5,420 9,300 4-89 5-64 
Sept 9,700 2,550 4,497 2:37 2°64 Sept 9,820 2,350 4,710 2-48 2-77 
Oct iene 3,400 1,160 1,800 0:95 1:09 Oct.. 3,300 1,240 1,800 0:95 1-09 
INOW 2 eeusl| sos Sees see[sen ere ee 767 0:40 0:45 Nov. L,240 490 728 0:38 0:42 
PVEGs eer | iiate ata eco hire eats 530 0:28 0:32 DECAL sere sote dea revoke eres ls 466 0:25 0:29 
Gar auer] Siyehiiy. Uleaaeretas ) 3,926 2:07 DSO 2 Ail MYIGAT neil: Rien, Mies tee 4,000 2:10 28:71 


Note.—Gauge height-discharge relation affected by ice and discharges estimated from gauge heights and climatic 
conditions, as follows: 1914—Dec. 12 to 31, 650 c.f.s. 1915—Jan., Feb. and Dec. as shown; Mar. 1 to 4, 600 c.f.s.; 
Mar. 5 to 8, Ble c.f.s.; Nov. 14 to 80, 540 c.f.s. 1916—Jan. and Dec. as shown; Feb. 1 to 10, 620 c.f.8.; Nov. 13 
to 30, 450 c.f.s. 


14—BUGABOO CREEK—near mouth Drainage area, 190 square miles* 


DESCRIPTION OF GAUGING STATION 


Locatton—On downstream side of highway bridge, one mile from mouth. Three miles south- 
west of Spillimacheen landing, 40 miles south of Golden. 

Records available—June to Oct., 1912 ; June to Nov., 1913 ; April 1 to Dec. 15, 1914 ; Mar. 17 
to Dec. 29, 1915 ; April 1 to Dec. 31,'1916. 

Gauge—Vertical staff gauge, fastened to pier of bridge ; read daily during the open season. 

Channel—Straight for 100 feet above and below the gauge ; velocity high during freshet ; one chan- 
nel in low water and two at high stages. Bed, rough and rocky ; banks, low and bushy. 
Channel is not permanent. 


* Estimates differ considerably, ranging from 120 to 190 sq. miles. The higher value here 
adopted appears more consistent with the measured -runoff. 
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Discharge measurements—Meterings are taken from downstream side of bridge. A new rating 
curve was plotted in 1914, using 1912, 1913 and 1914 measurements. In 1915, the rating 
curve was further revised below gauge height of 1-50. Five measurements define the 1916 
curve. 

Winter flow—Winters severe ; creek usually frozen over from November to April. Frazil ice. 

Accuracy—Above discharge of about 270 sec. ft., accuracy B ; below discharge of about 270 sec. 
ft., accuracy C and D. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1914 Sq. feet |Fi. per sec. Feet Sec.-feet 
1912 June 17 187 10-21 3-00 1,910 
June 1 96-3 2-89 1-45 278 July 31 151 6-40 2°35 970 
rs 8 138 6-08 2-40 839 Oct. 23 96 1-71 1-10 164 
July 16 128 5:34 2°15 684 1915 
Sept. 29 85:8 1-87 1-02 161 Feb. 28 73°6 0-69 0-50 50 
1913 May 3 114 3:53 1-75 403 
May 20 103 2:94 1°35 303 , as 116 4-09 1-87 477 
June 23 152 6°88 2-40 1,040 Oct. 22 89-4 1-56 1-12 140 
July 11 150 6:87 2-40 1,030 1916 
ieee 158 6-66 2°38 1,050 June 13 137 3:94 2°25 540 
er oO 130 5:70 2:05 744 are | 178 6:02 2-95 1,070 
Sept. 3 118 4-04 1-85 478 July 5 169 6-93 3:05 1,170 
ae Ee: 111 3:65 1-69 406 Aug. 23 118 4-67 2°25 551 
Nov. 26 84-7 1°36 1-00 115 Nov. 10 fa 1-08 0-80 7 
MONTHLY SUMMARIES 
: : ¥ Run-off : : y Run-off 
Discharge in second-feet dath a Discharge in second-feet dasithe ve 
Month Per |incheson ||} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
Tite OE Be ee Ee eres ee ey eee June... 1,430 230 805 4-23 4°72 
Ofte Je aah all he REST Migs Eee digo) ea Peg ee apes saly 2s. 1,210 560 743 3°92 4-51 
an eM Oe Dt AR eat Bukien in so paste bersinia & Ane 5... 810 300 584 3°07 3°54 
BAER LL) BIR teh] (ee SE) |S RS Ce See ner Pie Sept 340 155 233 1-23 1°37 
MGeenen Spe en ee RE SS pene fen os Oct.} 245 118 151 0-80 0:92 
1913 1914 
TPS aot SSS) ee ht Rey aes Bee April.. 230 58 140 | 0-74 , 0-82 
WAT? «al Skee 2 Say Me ae tee ee) oe eee One May.. 856 310 525 2-76 3-18 
June 2,910 820 1,650 8-70 9-71 June.. 2,510 600 1,217 6-40 7-14 
July 1,650 570 1,070 5°63 6-49 July. . 2,585 S800 1,486 7°82 9-02 
Aug 1,390 510 878 4-62 5:33 Aug... 1,170 468 700 3°68 4-24 
Sept 1,790 350 569 2-99 3°34 Sept... 560 230 375 1-97 2-20 
Oct 400 160 292 1°54 1-78 Oc <. 333 140 226 1:19 1-37 
Nov 220 85 145 0-76 0:85 Nov... 250 79 156 | 0:82 0:92 
LE SUA! bo i Sn Sg EO Pe Ge coe eee | Pears Cee Period 2,585 58 603 3:18 28-89 
1915 1916 
April 372 62 171 0-90 1-00 April... 176 52 86 0-45 0-50 
May 803 314 471 2-48 2-86 May... 415 171 285 1-50 1-73 
June £1,390 423 693 3°65 4:07 June...} 3,060 362 1,140 6-00 6:69 
July 1,390 563 1,020 5°37 6-19 July.. 2,210 704 1,340 7:05 8-13 
Aug 1,460 746 1,000 5-26 6:06 Aug... 1,020 370 680 3:58 4°13 
Sept 648 161 287 1-51 1-68 Sept.. 704 126 312 1-64 1°83 
Oct 214 103 148 0:78 0-90 Oct... 250 84 115 0-60 ; 0-69 
enter ee ES og! aS be ee ts oo koe - Wog.t’. ba oe bo oes 5 56 0:29 0:32 
12s. .32,3 SR SAA Bee) Ce Rees ee irae CP ae a ae ee 40 Q-21 0-24 
24-26 
Period... 1,460 62 541 2°85 22-76 Period.. i 1 Dee eee 450 2°37 
10On Oct. 31 river commenced to freeze over and station was abandoned for season. 
2Ice conditions obtained Nov. 16 to Dec. 31, discharge estimated at 40 sec.-ft. 
I5—BULL RIVER—near mouth Drainage area, 625 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At mouth, near Bull River settlement, 6 miles from Wardner. 

Records available—May to Nov., 1914 ; April to Dec., 1915. 

Gauge—Vertical staff gauge, about 100 yards below Bull River Lumber Co.’s dam, one mile from 
mouth ; read daily. 


* Revised value based on recent meastirements. 
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Channel—Straight for 100 yards above and below gauge. Channel at the measuring section 
shifted considerably during June and possibly the first week in July, 1914. 

Discharge measurements—Are made from the railway bridge. 

Winter flow—Winters severe ; ice conditions generally exist from November to end of March. 

Accuracy—Due to changes in channel accuracy is only fair, and no revision of early data has been 
made. May, June and July, 1914, accuracy D; after July, 1914, accuracy C and B. 

General—Bull river is about 30 miles long. It rises in the Rocky mountains among peaks from 
8,000 to 10,000 feet above sea-level, and flows, generally, ina southwesterly direction through 
cafions and over shifting gravel beds into the Kootenay near Bull River settlement. One 
mile from the mouth the river is controlled by the Bull River Lumber Co.’s mill-dam. This 
company owns timber limits on the upper waters and every year drives its logs to its mill. 


DISCHARGE, MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 29 548 5:24 2°85 2,870 
April 28 502 3°78 2-02 1,870 June 17 528 5:00 2-60 2,640 
May 15 677 7:01 4-10 4,880! || July 4 535 4°63 2°65 2,480 
June 6 608 6:19 3:50 3,770! |} Aug. 30 405 1-58 1-15 641 
me Le 642 7:04 4°10 4,980 1 Nov. 24 342 1-19 0:49 4073 
July 30 388 3°39 1-30 1,310 19164 
26 442 3°16 1:40 1,400 Wiser 2) 225 hoe AC ee erie i arava ee es Ice 203 
Oct. 8 425 1-60 0:74 685 Apraillsiray setae: serewl’s tatewars ates 0-60 587 
Seo 419 1-59 0:70 668 Daly Oe os ete ecw ntal| oo taie cade aoe 4°71 7,410 
Dec. 17 july’ Dsl) wil cake, eee 14.0) 27 UULY, 22 Gail cde teyers wen ceeds etenerete rate 2°14 2,050 
1915 ANTS ALI vce oust eesaid omavecaraneys 1-56 1,160 
April 28 504 3°48 2°10 1,740 Dep tame. lu Srente cen ellis eecaster tema 1-61 1,110 
May 14 552 4-53 2:40 2,500 OCCA OF a eniieeti cllcce chorxereelie tierce «maton 542 


1 Soundings incorrect. *Ice conditions. * Peculiar conditions owing to dam above gauge. 
4From ‘‘ Miscellaneous Meter Measurements,’ W. R. Paper No. 21, p. 352. 


MONTHLY SUMMARIES 


: ; Bun-off ((0). ocalk Uae ae 
Discharge in second-feet depth i Discharge in second-feet dinthan 
Month i Per |incheson |} Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square} drainage 
mile area mile area 
1914 1915 
PA er optim | tee Pemeed | aetna mt | a yea et | RN OM in ae cea April 3,450 400 1,550 2°48 Peet VG 
May 5,230 2,600 3,920 6:27 1222 May 4,120 1,490 2,470 3:96 4-56 
June 7,060 2,600 4,190 6°71 7°49 June 3,860 1,760 2,630 4-22 4 71 
July 4,090 1,290 2,410 3°86 4°47 July 3,450 1,360 1,960 3°14 3°61 
Aug 1,290 475 800 1:28 1:48 Au 1,360 685 992 1-59 1°84 
Sept 1,620 390 688 1°10 1-22 Sept 685 500 596 0:95 1:05 
Oct 1,510 665 866 1:39 1-60 Oct 890 335 514 0:82 0:94 
Nov 2,220 570 1,070 yksral 1-90 Nov 620 335 504 0-81 0:90 
CCH ree clcretets Cie Riwl shoiere icicle ciate ee eee Dec 335 335 335 0:54 0°62 
Period... 7,060 390 1,990 3°19 25°38 Period..| 4,120 335 1,280 - 2°05 21:00 
| 
16—BULKLEY RIVER—at Hazelton Drainage area, about 4,500 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At ferry crossing, about 14 mile above confluence with Skeena river, 34 of a mile from 
Old Hazelton. 7 

Records available—Gauge heights from July 13 to Dec. 31, 1915. 

Gauge—Chain gauge at low level suspension bridge over Bulkley cafion, 2 miles above metering 
section ; read daily. 

Channel—One channel at all stages ; straight above and below section ; stream bed: appears to 
be permanent. Depth of water at the section is influenced, at some stages, by backwater 
from the Skeena. 

Discharge measurements—Six measurements in open season. 

Winter flow—The river freezes over early in December. Frazil and anchor ice remain in the 
river for a large part of the winter. 


* Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ; 

_ Date section | velocity | height | Discharge || Date section | velocity | height | Discharge 
(SS SS —_————— |S S| SS I |S |S | 
| Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

\ 1915 Oct. 22 1,304 4-30 11-2 6,260 

July 14 1,890 6°11 18-4 11,580 19161 

Aug. 27 1,460 5-59 13°5 8,160 BAI GOA gota Oo pe wis ets | 16-0 10,080 

Sept. 25 1,210.1. 4°47 11:0 5,410 AU en Nec Rect dws ohare TU eine eels wie 16-0 13,060 


“1From ‘‘ Miscellaneous Meter Measurements,’ W. R. Paper No. 21, p. 356. 


MONTHLY SUMMARIES 


The data obtained at the end of 1916 were not sufficient to warrant the com- 
putation of daily discharges and monthly summaries. 


17—BULKLEY RIVER—near Hubert Drainage area, about 2,500 square miles* 


s DESCRIPTION OF GAUGING STATION 

Location—At highway bridge near Hubert, and about 3 miles above the mouth of Telkwa river. 

Records available—July 8 to Dec. 31, 1915. 

Gauge—Vertical staff gauge, nailed on upstream side of pier at south end of bridge. Read daily. 

Channel—Divided into three sections by bridge piers. Straight for 250 feet above and below. 
Section is influenced by a curve in the channel about 300 feet above the bridge. 

Discharge measurements—Four measurements during the open season of 1915. Four in 1916. 

Winter flow—The river freezes over about the end of November. Ice jams, frazil and anchor 
ice affect the winter flow. 

= Accuracy—For gauge heights above 2:5, results should be within 15 per cent. Below 2:5 results 

are probably within 20 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean | Gauge 


Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 1916 2 
July 8 1,450 5-11 4°80 7,420 ADIT 24s Otten hae oretcsere: 2°34 2,050 
Aug. 30 1,130 4°31 3°87 4,880 DIVE a TAS NUS Sas. 5 as Ne ope de sabe 4°80 6,710 
Sept. 27 835 3°69 2:95 3,080 Pee OA Nhs yee eee Ye once th Te, 5-10 6,160 
Oct 25 790 3°78 2°75 2,980 1 SRS TRE eed 2 BE ia 4:80 5,810 


1Snowing. 2From ‘‘ Miscellaneous Meter Measurements,’ W. R. Paper No. 21, p. 356. 


MONTHLY SUMMARIES 


- - me Run-off = s & Run-oft 
Discharge in second-feet devih in Discharge in second-feet denth on 
Month Per |incheson |} Month ’ Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 
PAs oume een | imme ee [PE cee pee ts cco Slee |i sepia si alllaveree eats. 9 & Aug.... 7,740 4,770 6,310 2°52 2°90 
SOO ENT er ee ea eo aiare oer latte yoltene’s « [Kolsusaecesue [hel sitet oral eile Sept....| 4,770 3,150 3,960 1-58 1-76 
Cyr | ete a Vine ae Cie e Nee ee Bile cosine Ihave nate leuarette Octoc4: 3,150 2,700 2,850 1°14 1-32 
ISON Vince 5 oa Ge ce ips ed Pere eed [EROS 6 ca are | Merete eae oe Nov....| 2,700 1,350 1,920 0:77 0:86 
Dee eee et yl tee ca Al em cbai es on Re ata ee ee tee oes Heats. 1,350 980 1,060 0-42 0:48 
18S—BUNTZEN LAKE Drainage area, 7 square miles 
RS a ES EEE A RT 


The following averages have been compiled from records supplied by the British Columbia 
Electric Railway Co. 
AVERAGE RATE OF RUNOFF FROM LAKE BUNTZEN WATERSHED 


Year 1906 1907 1908 1909 1910 1911 1912 1913 


POCONO AGED ia fer ec) a ido oone Sp niga 'e elms 57 44 46 44 47 41 45 44 


Second-feet per square mile.......... 8:1 6:3 6:6 6:3 6:7 5-9 6:4 6°3 


* Revised value based on recent measurements. 
4 
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MEAN MONTHLY RUNOFF FOR YEAR 1913 


Month Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. ice l 
Séo-ftees abe eee 84 48 45 27 36 32 17 12 32 47 107 41 44 
Sec.-ft. per sq. 

MNlaey watceeenecs 12-0 6:9 6:4 3°9 5:1 4:6 2°4 1:7 4°6 6-7 | 15°3 5:9 6°3 
19—CAMPBELL RIVER—at outlet of lake Drainage area, 600 square miles* 


DESCRIPTION OF GAUGING STATION 

Location—At outlet of Lower Campbell lake. 

Records available—Gauge readings by the Campbell River Power Co. from May 10, 1910. On 
June 2, 1914, a new station was established by the British Columbia Hydrometric Survey. 

Drainage area—600 sq. miles above outlet Lower Campbell lake ;,above mouth 700 sq. miles. 

Gauge—The Campbell River Power Co. established six vertical staff gauges ; British Columbia 
Hydrometric Survey have one 12-ft. enamel staff gauge, located near outlet from lake and 
1,000 feet above metering section ; read twice daily. 

Channel—Gravel and boulder bed ; channel straight for 300 feet above section ; rapids 100 feet 
below. 

Discharge measurements—Made from cable car. 

Winter flow—Open al! winter. 

Accuracy—Monthly summaries, as given below for all years, embody revisions based on recently 
revised rating curve, and accuracy is considered good ; additional measurements may, how- 
ever, necessitate some further small revision. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge ; 
Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Oct. 11 425 1-68 1:01 716 
June 2 1,170 4-1 2:951 4,750 2 Sete eo 1,267 6:46 6:45 8,180 
July 20 1,250 3:8 3:13! 4,710 Sib OAS 1,520 7:57 8:10 11,500 
Sept. 6 362 2°7 0° 321 977 1916 
Nov. 13 2,000 6:1 6-581 12,200 3 || April 11 957 5:04 4-28 4,820 
1915 Aug. 3 840 4:03 3:50 3,390 
May 16 8724 4°25 3:74 5 3,710 ed 603 3:16 2-20 1,910 
Aug. 6 490 2°60 1:60 1,260 Oct. 24 Bao 1-36 0:60 454 
Oct. 9 455 1°84 1°15 836 pene O 336 1°37 0:60 46C 


1Gauge heights for 1914 should be increased by 1-00 feet to compare with 1915 measurements. 
2Station established. * Partly estimated. * Revised. 5 Gauge lowered 1:0 ft. New section for 1915 measure- 


ments. 
MONTHLY SUMMARIES 
: ae * Run-off : : 3 Run-off j 
spochatee i nec iaey dept an Ci MORAG I Sogo eae aoe 
Month ; Per |incheson}|} Month Per |incheson 
Max. Min. Mean | square} drainage Max. Min. Mean | square | drainage 
mile area ‘ mile area 
PS raRid aee ADe PR UED Dee reg holas vente s 1910 
JUNE. a (Ls Waxedetouel | sustetevavocs <onbietelisverahe io ol | Sereronete so te dic capers June: 6,040 2,780 4,670 7°78 8°68 
ALY CAC te] chaps eee | aaa te cue eva cll ERE ae eal atemete exer ste be cana eae July...| 6,580 2,780 4,130 6°88 7:92 
PNUD iets sibe srs vee base eee als: A iota sieoll Wamomcel ee ot kee ees of Aug....| 2,840 1,050 2,000 3°33 3°83 
OLB eek | el eave acral] adel adevareueus poterenes cust ane [ie seers temas ol enue et erats Sept.... 1,010 730 867 1-44 1-61 
OCC AMR Teas Lictiremre dean chai aleve te rerlotn ete omeone Lamerataronens Oct....| 10,900 930 3,830 6:38 7°35 
IN OV eeeoere | ixeteter erate ol [ Us atietoue sill ae ta toi verie nL ontepeeeeee pearl renee Nov.... 9,300 1,750 4,940 8:23 9-20 
1D Te eal AI RE ALO A caticr need IO TSeRS eS! Par eh cee bevel fos PEL space Dec....| 5,500 1,950 3,500 5:83 6:71 
PP OTL OG Si igrcpstsy cay cau aforaneatitarte soa ae peeetece nl ae ee ioe aes iba tarntaeg! Period..! 10,900 730 3,420 5°70 45°30 


* Revised value based on recent measurements. 

| The Campbell River Power Co. established gauges at five points on the lower river and 
also a gauge near the outlet of Lower Campbell lake. The relative positions of the river gauges 
are shown on a plan entitled “Plan of Campbell River Power Company, Hydro-Electric Power 
Scheme”’ (No. 183A), filed with the Provincial Water Rights Branch at Victoria. 

When the new gauge was established by the British Columbia Hydrometric Survey, a care- 
ful analysis was made of the records from the Campbell River Company’s gauges. It was found 


possible to produce a reliable set of gauge readings to the same datum as the British Columbia 
Hydrometric Survey gauge. 
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MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off Discharge in second-feet Run-off 
depth in Sb eee 02 aes eee 2S in ee Wa epenr in 
Month ; Per |incheson || Month Per | inches on 
Max. Min. Mean | square drainage Max. Min. Mean | square | drainage 
e area mile area 
1912 
2: o Jan ‘ 8,900 1,130 3,470 5:78 6:65 
Dave cee 1,550 770 988 1°65 1-71 Feb... ; 8,500 1,550 4,220 7°03 7°59 
Mar.. : 2,160 690 1,200 2-00 2-31 Mar.... 1,450 810 1,000 1:67 1:93 
April.. 2,050 1,370 1,660 pry 3°07 April... 1,290 970 1,110 1-85 2-07 
May. . 4,780 2,000 3,410 5:68 6:54 May... 4,540 1,370 3,120 5:20 5-99 
June. . 7,500 3,550 5,370 8-95 9-98 vuneys. 3,760 2,270 3,060 5-10 5-69 
July 4,700 2,960 3,970 6:62 7-62 July... 2,780 1,290 1,730 2-88 3°32 
Aug. 2,840 1130 1,720 2°87 3°30 PU Sg 1,250 930 3,120 1-87 2-16 
Sept 2,210 930 1,420 2-37 2:65 Sept.... 1,450 650 1,010 1°68 1-87 
Oct. 4,540 730 2,070 3:45 3:96 Oct : 2,050 1,450 1,200 2-00 2-30 
Nov 10,700 970 3,970 6:62 7:39 Nov....] 12,600 1,450 5,340 8-90 9-93 
Dec 5,100 2,380 3,630 6:05 6°96 Dec 3 3,900 1,550 2,390 3°98 4-58 
Year 10,700 690 2,580 4-30 58-50 Year...} 12,600 650 2,400 4-00 54:08 
1913 1914 
Jan 2,780 890 1,410 pe 48 2:70 Jan : 8,700 1,750 4,540 125s 8-72 
Hebi. 3,620 890 1,700 2-83 2-93 Feb : 2,160 1,050 1,350 2°20 2°34 
Mar. 1,450 1,090 1,290 2°15 2:48 Matr.... 5,860 2,430 4,060 6:77 7-80 
April 3,270 1,150 2,120 3:53 3:93 April... 7,900 2,720 5,190 8-65 9°65 
May 5,260 1,600 3,110 5:18 5-96 May... 6.940 3,140 4,830 8-05 9-28 
June 8,100 4,380 5,830 9-72 10-85 June... 7,030 3,340 4,630 7-72 8-61 
July 6,400 3,340 4,460 7°43 8:57 daly 2. 5,650 2,030 3,980 6:63 7°63 
Aug.. 3,140 1,290 2,030 3°38 3°89 ATES 3 32 2,030 1,230 1,730 2°88 3°31 
Sept. 2,490 1,050 1,660 yA Af 3:08 Sept.... 2,380 930 1,420 2°37 2°65 
Oct.. 3,900 1,210 2,200 3°67 4-24 Oct .| 18,140 1,130 6,620 | 11-03 12-70 
Nov 9,300 1,290 4,010 6-68 7°45 Nov....| 14,740 3,720 8,740 | 14-57 16°27 
Dec 7,300 1,850 3,640 6:07 6:99 Dec ; 8,200 910 2,360 3°93 4°53 
Year 9,300 890 2,790 4-65 63:07 Year...! 18,140 910 4,120 6°871] 93-49 
1915 1916 
Jan 2,720 850 1,650 2°75 3°16 Jan 1,720 610 925 1-54 1-78 
Bebe <4. . 2,160 930 1,650 2915 2°85 Feb 6,400 570 2.510 4-18 4-50 
Mar 7,460 1,220 3,250 5:42 6-24 Mar 14,800 2,490 54530 8:88 10: 24 
April 8,600 2,350 4,290 (cals 7-98 April 4,650 2,550 3,720 6-20 6:92 
May 4,220 2,000 Fu 910) 5°25 6:04 May 6,310 3,270 4,710 7°85 9-05 
June 3,340 1,800 2,560 4-27 4°76 June 10,700 5,050 7,060 | 11-77 13-42 
July 2,360 1,290 1,700 2:83 ooo July 6,310 3,480 5,220 8-70 10-03 
Aug 1,290 930 1,040 1:73 2-00 Aug 3,370 1,750 2,400 4-00 4-61 
Sept 970 450 650 1-08 1-20 Sepr 1,900 750 1,210 2-02 2-25 
Oct 19,200 450 4,460 7°43 8:56 Oct 1,390 450 574 0-96 Lett 
Nov 13,700 1,850 3,940 6°57 eae Nov 2,460 970 1,690 2°82 S15 
Dec 5,420 1,900 3,300 5°50 6°33 Dec 1,750 770 1,180 1°97 2°27 
Wears. 195200 450 2,640 4-40 59-70 Year...' 14,800 450 3,040 5:07 69-03 


_ , 11914 was apparently a year of exceptional precipitation over the central portion of Vancouver Island. See Pre- 
cipitation Records for this locality, also compare Stream Flow Records of Big Qualicum river. . 


20—CAPILANO CREEK—6 miles from mouth Drainage area, 64 square miles 


DESCRIPTION OF GAUGING STATION 
Location—Just above the Vancouver Waterworks intake ; about 6 miles from the mouth. 
Records available—Nov., 1913, to Dec., 1916. 
Co-operation—Gauge readings taken by employees of the Vancouver waterworks department. 


Drainage area—64 sq. miles, a revised estimate by the engineers of the Provincial Water Rights 
Branch. 


Gauge—Vertical staff ; read twice a day. 


Channel—Rocky bed ; water swift at high stages. At low water, a small temporary dam is some- 
times placed in the channel below the gauge. Gauge readings are corrected to allow for the 
backwater caused by dam. A subsidiary gauge has been installed for low water stages, 
beyond the effect of this dam. 


Discharge measurements—Well define the rating curve. 
Winter flow—Open water all year. 
Accuracy—C. 
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DISCHARGE MEASUREMENTS 


Area of | Mean Gauge : Area of Mean Gauge f 
Date section | velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1909 Oct. 19 529 7°85 7:70 4,100 
Eda be BN eet Ar RN AR eee Wha ile csc ber hao c 318 S26 206 2-00 4°40 407 
1913 1915 
Nov. 6 196 2-04 0:90 400 April 13 300 4-90 5:95 1,489 
1914 ‘|| June 11 240 1-50 4-20 359 
April 23 344 2-17 5:10 745 ‘eo 97 1-80 2-00 176 
May 28 354 2-10 5:15 eles Aug. 4 61 1:05 1-40 642 
June 19 343 1:91 5:10 633 Dec. 22 320 2°75 3°20 866 
Aug. 13 92 1:10 4:10 100! 1916 
Sept. 9 95 Peale 4-70 1021 Sept. 11 70 0:97 1°52 69 3 
OGtse 8 les 1:66 4:05 191 ; 


1 Affected by backwater from dam. 2 New gauge installed above intake on August 4. 3 Wading measurement. 


MONTHLY SUMMARIES 


: : BS Run-oftf : : S Run-off 

Discharge in second-feet denim Discharge in second-feet depth 

Month Per |incheson || Month | Per inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area | mile area 

1914 
Aen | rome ral erie sins Ali qoiahe ox bet iasuseeomes | een Jan.. 9,420 510 2,190 | 34°22 39°48 
ely neareeul aaa pan eam Woes Ul, acing line, Sal lafeuat Se bates 0 UR fonene tel age Feb.. 2,860 410 877 | 13-70 14:26 
IVE tere eile pi cateiwey aN ct tenes: Ser dl Chae Dae, Lo ogee ce ee Mar... 4,190 410 1,190 | 18-60 21-45 
A pyri oa PO PA Sheen is ox Hl Sesehor lated tewekohotstons “lhow ce tecomene are April... 3,030 410 1,160 | 18°14 20:25 
BN Sher | CRS MA eget a obec ctf chev eee tate sell cate borssoorstl teaca ey one May... 1720 560 1,170 | 18-29 21:09 
SJ UEVC See Fe MN sere ahd Assays Ores Gl cnsearotereis calli cteretes gk oa rotate meow June.. 1,600 430 905 | 14°13 15:77 
AR rhe atosee |) Ta aera mee | ae enna ee | Pepeche Sacre | ere ee 5] anes a Mena July... 1,260 110 393 6:14 7°06 
Arges | ert Oy. AL Seven ait c.t) ohieye 2 Sot |e ne CMe Ney I Bes ber eran Aug.. PANS) 75 115 1-80 2:08 
GS pate ee [ues eee ead ce ooh 2 We cetedeas | Cisepeetbnabevall coe tes ene eM tetoeme eae Sept.. 5,660 40 643 | 10:05 11-22 
CEE ee eI lis a soso Slee betel Gite nice Sia eae Oct. . 9020 220 1,680 | 26-26 30: 26 
indo Nees ss | Ngee al eal MERC ea [eae cee eonel fens, c meetiniee likes Sao eee Nov.. 6,620 250 1,645 | 25°72 28:70 
DEC Teas are het ol iste & a lhepatens yeaa | eemeeenen eel ere en nepers Dec. 710 60 226 3°53 4°05 
Wee ret ical 2, alice ae, Ah meee RRM OT tee Year...! 9,420 40! 1,018 | 15-90 | 215-67 
1915 1916 
Jan 4,620 160 645 1 10<08 11-62 Jan... 600 100 175 2°73 3°15 
Feb... 1,920 250 655 | 10:23 10:65 Heb.~ . 8,960 100 1,190 | 18-60 20:10 
Mar 5,020 280 1,022 | 15:97 18:41 Mar... 4,670 240 1,240 | 19-40 22-40 
April 94620 SS) 487) 321 25°89 April.. 1,960 480 927 | 14-40 16:10 
May 1,540 310 704 | 11-00 12-68 May.. 2,460 540 1,210 | 18-90 21-80 
June 540 150 305 4:77 D°32 June. . 2,590 890 1,550 | 24-20 27:00 
July 210 65 138 2-16 2-49 July.. 3,630 600 1,230 | 19-20 22-10 
Aug 65 45 53 0:83 0:96 Ante... 540 180 330 5°15 5:94 
Sept 110 35 50 0:78 0:87 Sept 210 65 98 died 1-71 
Oct 4,620 45 1,200 | 18-76 21:63 Oct 1,840 45 166 2:60 3:00 
NOV ta. 1,230 240 540 8-44 9-42 Nov 3,240 150 526 8:22 9-17 
Dec 8,620 210 1,100 | 17°19 19°81 Dec 4,020 80 345 5:40 6:23 
Year 9,620 35 658 | 10:29 | 139-75 Year 8,960 45 749 | 11°70 | 158°70 
21—CAYUSE CREEK—2 miles from mouth Drainage area, 350 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the Pacific Great Eastern Ry. trestle ; 214 miles from Lillooet. 

Records available—April 8, 1914, to Dec. 31, 1916. 

Gauge—Vertical staff on pile in the trestle ; read daily. 

Channel—Wide and of moderate depth, strewn with boulders and coarse gravel. The current is 
very swift, especially at the higher stages. 

Discharge measurements—Are made at a good section and well define the rating curve, except 
at extreme stages. New rating curve in 1916. 

Winter flow—Affected by ice conditions during the winter months. 


Accuracy—Good, except possibly at extreme stages. 


Dab ee OW DAT ASB. C... TAB L ES ey 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge ; 
ie section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 15 316 5-90 2-30 1,860 
April 8 lA 2°29 0:70 3921 || Aug. 6 236 4°57 1-60 1,080 
June 13 326 6°53 2-30 2,131 Dec. 2 143 1°35 0-34 193 
iy 9 410 8:30 2-70 3,410 1916 
Aug. 1 275 3°49 1-60 957 April 30 194 2-07 0°85 401 
Sept. 17 213 1-93 0:79 412 June 10 275 5-97 2-00 1,640 
1915 reas 490 11-14 3°95 5,470 
Feb, 13 167 0:92 0-14 16s Sept. 25 212 2-26 0:97 479 
May 8 328 6-00 2°25 1,950 Dec. 9 136 1-20 0:22 164 


1Station established. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-oft Discharge in second-feet Run-oft 

depth in pee ee a ea 0 Le abeieb ht aay 

Month Per |incheson |} Month Per |incheson 

Max. Min. | Mean | square } drainage Max. Min. | Mean | square | drainage 
mile area mile area 

1914 
LEER ne, 9 RQ LAS UB IE Po EN oR ee er fe een May... 3,400 480 1,616 4-62 5°32 
EVES us yt col RSI gl pee coh | Serena tales (aint rts GOaA nae Rea] (Ein ae ena June... 6,550 1,350 2,833 | 8-10 9-03 
RD Sree eemN ayant at Seta Thc oe iehe Pick aucho a witilict alah aoiens we duly. 6,000 850 2,915 8°33 9-60 
PNR aOR men REE NE eT BS Rea add 5 will beste bee oo ed ebeMehema wel Pike cde dia ais Rags... 1,050 640 818 2°34 2-70 
SAD Dulas ool pepe Ae lec eRe I ees ee ee Si ae Bre Sept.... 780 420 548 1°56 1°74 
NOC I a ee ee See y ote CARAT aE Eo We eo ees Oct 1,000 470 603 1-72 1-98 
NICS ee Spree ate ME TN Sn ohn d's LOE Wei Bh pros nae and [nwo sake We ravers Nov 630 380 475 1-36 1°52 
HBC erm eemee rete 20. os St edlang Ss cee Letcsa ee eben os swe Dec 420 240 298 0-85 0:98 
EOL Mires POOR 50a d ats aithovels pave wbdin crdie o oietas Swi D Re b 4% Period.. 6,550 240 1,263 3°61 32-87 
1915 1916 

Jan 475 125 193 0-55 0-63 HC A, ae, Sar ey Pe eee 125 0-36 0-42 
Jive op ae 180 150 157 0-45 0:47 ETS Sey cll son Randi hs Phare 126 0:36 0:39 
Mar 300 150 SIs 0:61 0-70 Mar 440 105 255 0-73 0:84 
April 1,000 280 624 1-78 1-99 April 415 260 297 0-84 0:94 
May 2,140 700 1,240 3°54 4-08 May 1,500 500 939 2-68 3-09 
June 2010 950 1,690 4°83 5-39 June 6,000 1,110 3,330 9-52 10-60 
July 2,420 950 1,470 4-20 4-84 July 4,080 1,840 3,230 9-23 10-60 
Aug 1,185 700 910 2-60 3:00 Aug. 2,660 1,660 2,080 5:94 6°85 
Sept 775 325 450 1-29 1:44 Sept.. 1,660 155 649 1-86 2-08 
Oct 700 260 370 1-06 1-22 Witches ten sits oe tote 300 0:86 0:99 
INOW. ses 475 220 295 0:84 0:94 Nov. 260 155 199 0:57 0:64 
Wectencs 240 150 190 0°54 0:62 Dec 175 145 163 0:47 0:54 
Wear-.","! 2,710 125 650 1-86 PAR Ei Go-5 ae 6,000 105 975 2-79 37-98 


| 1Gauge height-discharge relation affected by ice, and discharge estimated from gauge heights and climatic con- 
ditions Jan. 5 to Feb. 11, 120 c.f.s. 2 Monthly mean discharge estimated by interpolation. 


22—CHEAKAMUS RIVER—near mouth Drainage area, 250 square miles 


DESCRIPTION OF GAUGING STATION 


Locatton—At highway bridge, about 1 mile from the mouth and 10 miles from Squamish. 
Records avatlable*—Mar. 11, 1914, to Dec. 30, 1915 ; except period Nov. 1 to Dec 6, 1915. 
Gauge—Cable gauge from highway bridge ; referenced to three bench marks ; read daily. 
Channel—Wide and shallow ; bed is rough and strewn with boulders. 

Discharge measuremenis—Are made from the bridge. 

Winter flow—Open water conditions. 

Accuracy—B and C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge , Area of Mean Gauge 3 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
Nov. 29 448 5:97 4°30 2,640 Feb. 2 245 3°02 1°55 738 
1914 ee 2A: 233 3:20 1-70 746 
May 21 555 7°87 4°30 4,370 May 28 444 7°00 3°15 3,010 
June 23 490 5:80 3°60 2,840 June 10 467 5-30 3°40 2,500 
Sept. 2 383 5°38 3°28 2,060 yy An 502 5:24 3°92 2,634 
Oct. 8 300 4:67 2°35 1,400 Aug. 18 560 6:07 4-10 3,400 
Nov. 24 473 2°96 3°75 2,4101 J Dec. 8 470 5°71 3°10 2,690 


41Channel may have changed during freshet in October. 


*Some records for June to Dec., 1913, are published in Reports of the Water Rights 
Branch, Victoria, B.C., for year 1913, p. 133; these results now are not considered reliable. 
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MONTHLY SUMMARIES 


: ‘ Bt Run-off nN; * iS Run-off 
Discharge in second-feet dened Discharge in second-feet dontkes 
Month Per |incheson|} Month | Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area | mile area 
1914 1915 
ATES SR Pe Bee een [es eka Nb] Sine vay eaten | en eer eg Ua Rat CR aa Jan 1,070 450 612 2°45 2°83 
WO oy hab ge Pe Se Maan ean | UE 8 elt ak onl PAPA eal AL RV Seg Feb 920 550 FhPAS) 2:90 3-02 
IVE Tat shel heres ied oe re, SESUs eae ed come Hatenc ei] meee canal soe rae Mar 4,600 800 1,440 5°76 6: 64 
April 5,550 1,150 2,618 | 10-47 11:68 April ,880 1,430 3,450 | 13-80 15°40 
May 6,750 2,450 4,250 | 17-00 19-60 May 3,750 1,280 2,530 | 10-12 11°66 
June 8,120 2,080 4,333 | 17°33 19°33 June 4,600 1,380 3,270 | 13-08 14°59 
July 8,250 2,450 5,020 | 20°08 23°15 July 6,250 3,350 4,320 | 17-30 19-90 
Aug 4,600 2,300 3,200 | 12-80 14-76 Aug 5,300 3,550 3,960 | 15-80 18-20 
Sept 6,170 1,190 2-01: 8:04 8:97 Sept 4,850 1,650 2,180 8-72 9-73 
Oct 14,500 1,070 4,080 | 16-32 18:81 Oct 9,125 990 2 9300 elle 72 13°51 
Nov 8,620 950 3,338 | 13:35 14-89 Ay Koy greed Oe Ren ee) I are eprint Pe hk NR ae 
Dec 1,770 550 790 3:16 3:64 Dec.? 2,300 73) OM DR a | Oe Sie Mele 
Period... | 14,500 550 3,290 |} 18-16 | 134-83 Period..} 12,880 450 2,540 | 10-17 | 115:°48 
1Norecord. 2 Dec. 7 to 30. 
23—CHEHALIS RIVER—near mouth Drainage area, 200 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—1% miles from mouth, in sec. 14, tp. 4, rge. 30, W. 6th mer. 


Records available—Nov. and Dec., 1911; Mar., 1912, to May, 1915. Gauge readings ceased 
June 8, 1915. 

Gauge—Chain gauge read daily. 

Channel—Rocky bed ; water swift at higher stages. 

Discharge measuremenis—Are made by wading, except at high water, when a canoe is employed. 

Winter flow—Open water all year. 

Accuracy—Below 3,000 sec. ft. accuracy B ; above 3,000 sec. ft. accuracy C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge y Area of Mean Gauge H 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet | Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet , 
1911 1913 
Nov. 3 127 1:05 0:85 13831 || May 21 460 3:90 4-40 1,810 
Dec. 11 213 3°74 3°80 1,0212 || Sept. 8 395 3:95 4-40 1,560 
1912 x 1914 
Mar. 8 162 1-82 2:70 2953 || May 22 423 4-20 4-50 1,730 
July 5 221 2:42 3°07 535 Aug. 25 180 1-10 2°60 188 
Sept. 11 248 2°40 2:90 594 1915 
: 4: 4: 2,910 Mar. 6 Pas 2-30 3:7 623 
3 Se 1,220 


1QOld staff gauge. *? New staff gauge. * Chain gauge. 


MONTHLY SUMMARIES 


: - A Run-off . : as Run-off 
Discharge in second-feet depthitn Discharge in second-feet Xl depth a 
Month Per |incheson|} Month Per | incheson 
ax. Min. | Mean | square | drainage Max. Min. Mean | square | drainage , 
mile area mile area, 
1911 
Nove | MAE HS Ae Be AW as, aie Re Owais pe aL ap at | i Pr ee Nov.!. | 9,500 290 2elis 10:8 12-0 
WB YY eee ie PPE: Depeagiis a WA SOE Ce tel Wyn beter in Bea ore aetke Mos Dec.1...| 4,550 810 1,598 8:0 9-2 
1912 1913 
AE eae oe ie oe rca ie Pee Oe Rie eee’ oe Ae. 1,230 270 551 2-76 3°18 
EDS eae be IER cols dca Siete ce Nae ate ke Se eae lac eee Réb2anc 1,500 340 1,350 6°75 7°03 
Mar.?.. 355 200 248 1-24 1-4 Misr aes. 3,100 580 1,084 5:42 6:25. 
April 650 302 425 5 2 2°3 April...}| 3,450 710 1,465 7°32 8°17 
ay 1,270 502 904 4°52 5:2 May... 5,550 1,100 2,460 | 12-30 14°18 
June 1270 580 760 3:80 4:2 June...]\ 2,200 1,430 1,693 8:47 9-45 
July 556 210 386 1-93 2-2 JULY. 2. 1,550 450 916 4-58 5:28 
Aug 1,610 160 310 155 1 Cys AUS... 750 230 441 2-20 2:54 
Sept 1,330 130 390 1:95 2-1 Sept...| 4,850 250 1,010 5:05 5:63 
Oct 1,610 135 631 3:15 3°6 OeE ror 7,700 270 1,765 8-82 10°17 
Nov 5,250 550 227 hel Osis 11°8 Nov....| 15,000 420 3,295 | 16-48 18°40 
Dec 2,620 410 999 5:00 5:8 Dees... 4,350 820 1,615 8:08 9°32 
Period... 5,250 130 718 3°59 4°03 || Year...| 15,000 230 1,467 7°35 99°60 


* Approximate, possibly somewhat greater. 
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MONTHLY SUMMARIES—Continued 


Run-off 
depth in 


Discharge in second-feet Run-off 


Disch ins -feet : 
arge in second-fee Benth i 


Month Per | inches on |} Month Per | incheson 
| Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
| mile area mile area 

| 1914 1915 
anes. 22,000 980 4,230 | 21°15 24-37 Jan 2,750 470 1,040 5-20 6:00 
Feb..... 4,350. 900 1,570 7°85 8°17 Feb 1,140 670 4-65 4°84 
Mar.....| 10,100 1,430 3,800 | 19-00 21-90 Mar 5,300 630 1,380 6°90 7°95 
April....} 12,000 1,750 3,610 | 18-05 20:13 April 6,700 750 1,800 9-00 10-04 
May.... 3,100 1,320 1,980 9-90 11-41 May 1,550 670 9 4-50 5°19 
June 1,320 860 1,130 5:65 6-30 REAUVER os LE Utes Sel Pee wena a Ver ees ha dea Pals ete Poca ustaue elee oid 
July 1,060 350 690 3°45 3°98 ehh ae ey Bylys Aae CP reget iene aay SAD PLAly er aed Earn ts Pe 
Aug 350 150 270 1-35 1-56 POY Bc chateec ts 8 tetas eas ie tec eles ae A be pee ats Abe « Mate eae 
Sept 5,800 120 990 4°95 5+ 52 SOP eh Trey cee oreo Opa iw od | SnrePeharete en tatet ane WES ay acotete ee 
Octs.«t 29,600 600 2,040 | 10-20 11:76 SE ee av k Ce rae ie ot Le be interes Leto Aura dulmeberemn ata 
Nov.....{| 10,100 1,230 4,480 | 22-40 25-00 BCs s Mee AE ete tics Re Oia Lemans Poe ni te a oes eis 
Dec..... 2,200 320 730 3°65 4-21 org Bir Cuter d ESC RICE COR CE ee eR SEC ee were 
Year....! 22,000 120 2,130 | 10-65 |! 144-30 Period 6,700 470 1,210 6°05 34-02 


1Partly estimated. * March 7 to 31. 


24—CHEMAINUS RIVER—near mouth Drainage area, 120 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near Esquimalt and Nanaimo Ry. bridge. 

Records available—May 13, 1914, to Dec. 31, 1916. 

Gauge—Eighteen-foot wooden staff on left bank, 100 feet below bridge. Installed by Provincial 
Water Rights Branch in 1911; read daily. 

Channel—Straight for 150 feet above and 300 feet below section ; gravel and sand bed. Control 
changed in February, 1916. 

Discharge measurements—Are made from the bridge, or, at lower stages, by wading. 

Winter flow—Generally open all winter, but, in Jan. and Feb., 1916, stream was frozen for some 
weeks. 

Accuracy—Up to discharge of 600 sec. ft., accuracy A ; between discharge of 600 and 2,000 sec. 


ft., accuracy B ; above discharge of 2,000 sec. ft., accuracy C. The 1916 rating curve is not 
well defined. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge s 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq.feet |Ft. per sec. Feet Sec.-feet 
1911 1915 
Dec. 19 303 1-9 0°95 5751 Mar. 24 531 1-80 4-15 935 
1913 Avg. 31 16 0°67 1-93 10:8 4 
Feb. 3 335 1-2 0:81 397 1 Dec. 10 665 2-50 5°17 1,650 
1914 1916 
May 13 530 Te 3°79 555 2 Mar. 28 703 1-74 4-99 1,220 
July 6 402 0:2 2°58 93°63 Nov. 4 741 2°31 5°44 1,710 
a 6 37 2:4 2°58 88-3 Dec. 15 556 0:76 4-13 421 
Aug. 11 19 1°4 2°16 26-2 1917 
a ets) 16 1-0 2:03 16°3 Jan. 491 0°43 3°79 2105 
Nov. 26 (ila eh 5:20 1,890 


1 Metered from railway bridge. 2Station established. %Several sections used. Not at regular section. 
* Ice along shore. 


MONTHLY SUMMARIES 


inca 3 : :, Run-otf : : y Run-off 
Discharge in second-feet deo in Discharge in second-feet doth on 
Month Per |incheson|} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area male area 
1914 
SUPITE RS PUI n ets Mie, SPO EEDA Tye Get Tate betas AN (eae eMule S AES a, 1 June... 340 140 200 1-67 1-86 
RADY TONS sits Oe eal eae chert ake aveibk ee Beecla aiedahalee a ye sUlyanee 140 3D 75 0-62 0°72 
PAC tee igs Wand toreds Arse colP rioting eaten al ate Gonos oreboreretere s POT Ss ae 35 15 25 0-21 0:24 
MSepti.. vob. 02 Riots haere aieretatene ergbaia tae RAW aMar a Slguiee Ate areca Tonaliarter Sept.... 460 14 110 0:92 1:03 
(OR PAts reget URL ose NS ke MLA gen Mn POY hae Ph sberce heie| Nala st cadare te ts OCtires 5,850 120 1,320 | 11°00 12-68 
poy Cee NU RESTA] Fe za Sen Pa rateie celeb ul tar oe wast Ras auateta age ake Nov.c.. 4,560 520 2,200 | 18°33 20:45 
ec 


oro Aged 4 dilPoblee cb ol lata heal Bo met Galan Shaders |; ee aap. 1760 190 435 3°62 4°17 
Nee bans LON AS Soran nen ert Sea ee ee Period..} 5,850 14 624 5-20 41°15 
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MONTHLY SUMMARIES—Continwed 


: ; f Run-off : : ‘ fc - Run-off 

Discharge in second-feet depthiin a Discharge in second-feet emthein 

Month Per | inches on |! Per | inches on 

Max. Min. Mean | square | drainage | Max. Min. Mean | square |} drainage 
mile area mile area 

1915 1916 

Jan 3,760 240 916 7:63 8:80 546 190 210 2°31 2-66 
Feb 1,400 450 GAS 5:94 6:18 6,080 190 1,370 | 11-40 12-30 
Mar 3,700 350 840 7:00 8:07 3,550 510 1,400 | 11-70 13-50 
April 5,580 190 932 7:76 8:66 2,340 911 1,300 | 10:80 12-10 
May 330 190 253 Zeteh 2:43 2,240 582 1,180 9-84 11-30 
June 260 80 148 1:23 1:37 1,840 510 970 8-08 9-02 
Uatly eee 72 40 58 0:48 0:55 640 192 343 2:86 3°30 
Aug 44 15 24 0:20 0°23 200 Zo 54 0:45 0:52 
Sept 20 qual 15 0:13 0-14 26 14 20 0:17 0:19 
Oct 4,520 15 795 6:63 7:64 1,340 17 61 0-51 0:59 
Nov 2,760 210 897 7°47 8:33 1,340 107 477 3°98 4-44 
Dec 6,130 570 1,810 | 15-10 17-40 1,230 200 430 3°59 4-14 
Years... 6,130 ala 617 5:14 69-80 6,080 14 657 5°48 74:06 


25—CHILLIWACK RIVER—5 miles above Sumas lake Drainage area, 450 square miles 
DESCRIPTION OF GAUGING STATION 


Location—5 miles above Sumas lake, in sec. 1, tp. 23, east of Coast meridian. 

Records avatlable—Nov. 16, 1911, to Dec., 1915.* 

Drainage area—450 sq. miles, of which about 100 sq. miles is in the state of Washington. 

Gauge—Vertical staff on rock-filled crib ; read daily. 

Channel—Rocky bottom, good control ; water deep, swift at high stages. Single channel, banks 
protected by cribbing. 

Discharge measurements—Made from a canoe or by cable carrier. 

Winter flow—Open water all year. 

Accuracy—A. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge | Area of Mean Gauge 


Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft.persec. Feet Sec.-feet Sq.feet |Ft.per sec. Feet Sec.-feet 
1911 1914 
Dec. 18 451 2°61 1°70 1,180 Jan. 10 816 5:47 3°65 4,450 
1912 iaauent >: 718 4-31 2°80 3,090 
Mar. 21 424 1°76 1-00 750 ey abe 740 4:49 2°98 3,320 
ee to? 508 1152 1:00 770 S ne 790 3°70 2°70 2,920 
July 8 658 4-69 2°90 3,090 i 7% 780 3° 27 2° 54 2,550 
Aug. 30 jae 2°03 1°60 1,120 Yeo 665 3°04 2927 2,020 
Noy. 21 684 5:32 3:15 3,540 et AS 718 2°63 2°05 1,893 
1913 1915 ” me 
June 5 969 8:90 5:00 8,640 April 26 415 5°30 2°40 2,210 
July 13 710 7°41 4°05 5,27) 
MONTHLY SUMMARIES 
: : a Run-ott . : S : Run-off 
ain sib cede Sale depth in £2 Discharge in gecond:ieet tance 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 
Dees sx Worst ois areas tee ete ees [Seer eee ate oth a Mees Doce | R225 9r | 970M" 1,462:)| 43:2 ees 
fe lair Ed Scr nr ee CEA mete Ee 1913 
Jan.....| 4,340 810 1,518 3°37 3°87 Jane | ed 3oO 960 1,208 2-68 3:09 
Feb 3,020 1,040 1,870 4°15 4°46 Feb | 10,100 815 1,942 4°31 4°49 
Mar....-] 1,040 770 865 1°92 2-21 Mar... 1,160 1,020 1,064 2:37 2°73 
April.... 1120) 860 980 2°18 2°43 Aptil...|' 3,260. 960 L657 3°47 3°87 
May....| 8,800 1,120 4,581 | 10°19 11-74 May...| 8,900 1,500 4,416 9°81 11°31 
June .../ °9,050 3,650 6,387 | 14-20 15°85 June...} 12,200 5,920 4,779 | 10:62 11°85 
PITY owes Ds OoU) 1,620 3,089 6-87 7791 lye meres sO 3,620 Sibel alee 14:64 
Aug. ..54 / 2,0¢0 1,120 1,386 3:08 S305 Aug....| 3,440 1,250 2,303 5:12 5:90 
Sept.....} 1,500 770 956 2°12 PIRI Sept....]| 8,500 1,250 2,664 5:93 6°62 
Oct cecal ¢ 1290 770 893 1:98 2-28 Octes. -| 110,500 960 2,770 6-16 7-10 
Nov.....]' 7,040 860 2,347 5-22 5:82 Nove |, L070 60 1,500 2,533 5°63 6:28 
Deets s..1) 15750 1,040 12382 2°74 3°16 Dees es h')),. 246750 960 1,557 3°46 3:99 
Year....| 9,050 770 2,175 4°80 65°65 Years. 2) -12;200 815 2,710 6-02 81°87 


* Records were taken during 1916, but were found to contain errors. See Water Resources 
Paper No. 21, p. 38. 
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MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off Discharge in second-feet Run-off 

depth in rene Se a has Wa peg een See I eDuhsiny: 

Month Per |incheson}| Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
: 1914 1915 
vianiseen. 20,000 900 4,280 9°52 10°98 Jan. 1,400 800 1,040 2°31 2:66 
Fe 1,550 1,000 1,170 2-60 Zoek Feb. 900 800 850 1-89 1-97 
Mar 3,070 1,400 2,250 5-00 76 Mar. 2,500 820 1,350 3-00 3°46 
April 4,600 1,700 3,110 6°92 Me ee April 8,700 1,550 3,850 7-45 8°31 
ay 5,800 2,650 4,170 9+ 28 10:70 May 4,000 2,000 2,740 6-09 7:02 
June 5,900 2,800 4,000 8:90 9-93 June 3,300 1,620 2,320 5:16 5°76 
July 4,600 i ACA) 3,140 6:98 8:05 July 2,150 1,000 1,600 3°55 4°09 
Aug 1,700 1,000 1,320 2-93 3°38 Aug 1,200 950 1,066 2°37 2a 
Sept 2,500 850 1,310 2°91 3°25 Sept 950 800 859 1°91 2°13 
Oct 2,650 950 1,510 3:36 3°87 Oct 9,350 825 2,150 4-78 HHL 
Nov 5,000 2,220 3,080 6-85 7°64 Nov 6,100 1,400 2,450 5°45 6-08 
Dec 3,000 850 1,340 2°98 3°44 Dec 5,800 1,300 2,190 4°87 5:62 
Year....} 20,000 850 2,560 5-69 77-43 Year 9,350 800 1,830 4°07 55-34 
26—CLEARWATER RIVER—near mouth Drainage area, 4,100 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Near Raft river. 

Records avatlable—Mar., 1914, to Dec., 1916. 

Gauge—Standard chain gauge ; read daily ; gauge, in 1914, was 14 mile below measuring section 3 
new gauge, installed in spring of 1915, is 50 feet below measuring section. Standard, tape- 
wound, steel cable gauge installed Oct. 17, 1916. Readings daily. 

Channel—Varies in width from 100 to 400 feet and passes over several small falls and rapids. 
Bed, large boulders and gravel. 

Discharge measurements—Made from cable car at section 500 feet above gauge. 

Winter flow—Ice conditions for about three months. 

Accuracy—Good ; rating curve is good and condition for metering excellent. Monthly summary 
given below for 1914 embodies revisions based on later measurements. See NOTE page 309. 


DISCHARGE MEASUREMENTS 


Area, of Mean Gauge Area of Mean Gauge 


Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 1915 
April 16 2,043 2-04 0:57} 4,170 Mar. 12 Lie 0-76 3°57 1,050 
May 30 2,778 5°84 4-82 16,2278 April 28 2,382 3°45 8-28 8,230 
a Cay! 2,735 Dap 4°63 15,7399 1916 
June 1 2,667 5-56 4-14 14,8549 June 26 3,688 8:10 Nees 29,864 
12 2,890 6°8 53 19,6502 Sept. 15 2,074 2-60 7°01 5,394 
ce td 3,049 7-63 6-0 23,2929 Oct. 27 1,860 1-97 5:90 3,661 
eG 3,174 7-93 6-5 25,1652 1917 
penn 17, 3,300 7°78 7:0 25,7039 Feb. 19 1,653 0:77 Ice 1,281 
July 25 2,599 5:66 4-25 14,7179 
Sept. 19 2,022 2°61 1- 298 5,283 


y Nore.—Gauge height, new gauge, as follows: 15-8. 210-7. 810-4. 410-0. 510-1. 66°6. 7New gauge 
installed Mar. 13, gauge height, old gauge, —1-50. ® Gauge height, old gauge, 2-70. 
9 Surface velocity measurement, co-efficient 0-89. 


MONTHLY SUMMARIES 


Run-off 
depth in 


Run-off 


dD; - oF f 
ischarge in second-feet depth in 


Discharge in second-feet 


Month Per inches on || Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 1914 
PATA epee [cae are Nec TIAN Rea WAN RO SORTS. Suen MT ice Shee aU 5 April... 5,650 3,040 4,756 1-16 1-29 
INTE 5's, caters Sete abd IRE Caste Beg oe ee anal Merrenan| (eh, SL ean Soe ate May...| 22,600 6,100 | 15,494 3°78 4-37 
AS TIDES gyi ES ee At aes Se (a ame 22 ee [ll Sr RU eet te gune...| 27,950 14,475 21,567 5:26 689 
RUT MMe | ESTE nc, sl cece tai cuchilareta tae evalltaemersca teueul oped o arerece July... | 23,050 TS Go? (19,122 4°67 5°38 
ARTO mEeeES | eRe lie Mss ttl occ cs eet Vocal diese erate ka teateretn eens AUGA. || 18.225 7,012 9,328 2-27 2°62 
SEO LEE Meee ae rel Cts cae ata edeestoe Grails sce cay hievll ccawanatel on eats Sept.... | 20;150 4,810 6,428 1-57 1°75 
DG, 3 oo 0 RP e ae ei RE Erm (I Breck teed | En Pe pe eee ne Osta LOH 50 4,540 5,914 1°44 1°66 
INIEN7 5c 8 ogi cork gh ane Oh OREM ge ele Pai] (Pea ead [FL aia aS INOVeaee 5,260 3,040 3,874 0-94 1-05 
ID YBCs ois 5 Bly eee real [Ra SPAR Pag (OSIM beurae lear a apa Dec. 3. 3,040 1,720 2,202 0:54 0: 62 
BEZe TO CLS apm eet ei | PH eae ee Mes eae ay | sae DAD «Nanaia gualler oe Period.. |. 27,950 1,720 9,854 


bo 
ne 
i) 
iw) 
- 
F e 
[op) 
wo 


* Revised value based on recent measurements. 
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MONTHLY SUMMARIES—Continued 

: : Pe '| Run-off ; c r Run-off 

Discharge in second-feet dopthiin Discharge in second-feet depth ik 

Month Per | incheson|| Month Per | incheson 

Max. Min. Mean | square |} drainage ax. Min. Mean | square | drainage 

mile area mile area 
1915 1916 

Satya. 1,740 | 1,040] 1,445 | 0-35 0-40 || Jan 1,920; 1,630, 1,790, 0-44, 0-51 
Feb. 1,330 950 | 1,163 | 0-28 | 0-29 || Feb 1,630 | 1,490] 1,570] 0-38] 0-41 
Mar 2,120 950 1,354 0°33 0°38 Mar 1,870 1170 1,380 0-34 0:39 
April 9,600 2,380 6,603 1°61 1-80 April 5,180 1,770 2,950 0-72 0-80 
May 20,100 9,600 | 16,234 3-96 4°59 May 14,070 5,360 | 10,830 | 2°65 3°06 
June 16,400 | 12,400-} 14,580 3:56 4-00 June 33,160 | 13,690 | 22,200 5°42 6°05 
July 18,800 } 14,300 | 15,668 3°82 4°42 July 25,880 | 14,070 | 19,750 4-82 5°56 
Aug.. 15,900 } 11,700 | 13,565 3:31 3°82 Aug.. 14,260 7,320 | 10,320 2:52 2°90 
Sept.. 11,600 4,160 6,611 1-61 1-80 Sept. 8,760 3,850 5,820 1°42 1-58 
Octiite: 5,160 3,350 4,014 0:98 1-13 Oct. 4,070 2,340 3,170 0°77 0-89 
Nov 5,160 2,650 3,716 0:91 1°01 Nov 2,940 1,580 2,160 0°53 0:59 
Dec 2,860 2,250 2,496 0°61 0:70 Dec 1,770 1,490 1,600 0°39 0°45 
Year 20,100 950 7,287 1°78 24-34 Year 33,160 1,170 6,960 1-70 23°19 


27—COLUMBIA RIVER—near Trail Drainage area, 34,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—15 miles above international boundary,—above mouth of Pend-d’Oreille river, below 
mouth of Kootenay, at the highway bridge near Trail. 


Records avaitlable—April 18, 1913, to Dec. 31, 1916. " 


Co-operation—This station is now maintained in co-operation with the Water Resources Branch 
of the United States Geological Survey. It has supplied a standard chain gauge and a special 
type of sounding device for use in high-water. 


Gauge—A chain gauge, 60-8 feet long, read daily, and during 1916 twice daily. 


Channel—The river has a bend about 400 yards above the bridge, while below, the river is straight 
for 400 yards. The control, a pronounced riffle 100 yards below the bridge, appears perman- 
ent. 


Discharge measurements—Are made from the upstream side of the traffic bridge. 
Winter flow—The river never freezes over ; station not affected by ice conditions. 
Accuracy—The rating curve appears to be good. Accuracy B and C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge f 

Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet : Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 July 17 19,200 11: Bout 213,000 
pee. 6,640 2°79 10°5 18,600 Oey 9,110 5:43 14°6 49,000 
Mar. 5 5,640 2-53 8°5 14,300 Jan. 4 6,940 3°42 10:0 23,800 
eae 5,640 2°72 8°5 15,400! Feb. 11 6,290 2-74 8:8 17,100 
May 1 9,360 6°3 15°4 58,700 June 4 14,400 8-69 24-7 125,000 
Ue 11,200 7-3 19-0 82,200 Aug. 9 15,000 9-60 25:9 144,000 
June 11 23,900 12:4 40:2 297,000 Dec. 23 6,160 3°10 10:2 19,100 

July 4 20,100 10:9 34°5 219,000 1916 

fase | 15,800 9°63 27°6 152,000 Feb. 9 5,810 2°29 8-20 13,300 
Aug. 6 15,100 9°42 26°1 142,000 June 6 14,100 8:89 24-75 125,500 
a 15,100 9-65 261 145,000 2 ge 74 31 22,400 13:96 39-12 312,700 
Sept. 4 12,300 7°93 21:0 97,000 July 20 22,000 11-90 37:65 262,000 
Nov. 5 7,630 4°86 13-1 37,100 Aug. 8 16,000 10-00 27:67 160,000 
1914 Sept. 6 13,000 8-34 22:63 109,000 
Jan. 15 6,250 3°57 9°5 22,300 1. M28 9,990 6°31 16-60 63,100 
April 17 7,120 3°51 10:5 25,000 Oct. 26 8,110 4°23 12-60 34,300 
June 2 15,600 9-68 28°3 151,000 Nov. 28 7,040 3°23 10:30 22,800 


'1$trong wind down stream, not a reliable measurement. 
2 New gauge was established Aug. 7, 1913, when both gauges read 26’ 10”. On Nov.5, old gauge read 12’ 6”, 


while new one read 13’ 1”. 
during high water. 


Difference caused by water piling up beside the pier, to which old gauge was fastened, 
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MONTHLY SUMMARIES 

: i ie | Run-oft i i E Run-off 

Discharge in second-feet Win reo es Discharge in second-feet aeoth in 

Month Per |incheson]}| Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 1914 
REEVE ECTS Hin ame er cela Ei]ietch ome Utero c michace So aie Jiare ols coe villas «ona re Jan 22,000 19,000 ,; 20,700 0-61 0:70 
TOALES TS At SIEM IES sip ee (ES a Stee Rea ee an ee Feb. 18,600 15,500 16,800 0:49 0-51 
TALL ee STAs ARE at ES eC Ca] ips eae ae ee a |e a Mar 24,500 15,500 17,800 0:52 0-60 
PADRE era rae Gate | aoe oe « cheered cose teed a eae Wesels Biaioew is April 69,100 | 23,700 | 43,700 1-28 1-43 
May 165,000 56,800 86,400 2-54 2°93 May 167,000 71,300 | 125,000 3°68 4-24 
June 312,000 | 191,000 | 262,000 7-70 8-59 June 220,000 | 163,000 | 190,000 5:59 6+ 24 
July 236,000 | 150,000 |181,000 5-32 6°13 July 222,000 | 144,000 | 200,000 5:89 6-79 
Aug. 152,000 | 98,400 | 125,000 3:68 4-24 Aug. 140,000 | 87,200 | 112,000 3°29 3°79 
Sept 98,400 | 62,100 | 83,500 2:46 bray ba Sept 85,200 52,200 65,700 1-93 2:15 
et sens 60,500 | 39,300 | 46,900 1:38 1-59 Oct 54,100 | 44,400 | 46,300 1°36 1-57 
Nov 39,300 | 27,800 | 32,300 0:95 1-06 Nov 51,500 | 39,600 | 45,900 1°35 1-51 
. Dec 27,800 | 18,600 | 22,600 0:66 0:76 Dec 39,000 | 22,500 | 30,500 0-90 1:04 
Period... } 312,000 18,600 | 104,960 3-09 28-05 Year... 222.000 15,500 76,233 2-24 30:57 
1915 1916 

Jan 22,500 17,000 19,900 0:58 0:67 Jan. 20,500 13,000 16,300 0:48 O55 
Feb 17,000 16,000 16,400 0:48 0-50 Feb. 16,500 12,000 13,700 0:40 0:43 
Mar 22,000 15,500 17,300 0-51 0-59 Mar. 33,400 16,000 23,000 0:68 0:78 
April 72,000 23,100 45,500 1:34 1-50 April...| 57,700 34,000 | 45,000 1-32 1°47 
May 129,000 74,400 | 110,000 3:24 3°74 May...| 118,000 59,800 | 99,400 2:92 3°37 
June 137,000 | 117,000 | 123,000 | - 3-62 4-04 June. ..| 306,000 | 119,000 | 192,000 5:65 6-30 
July 149,000 | 180,000 | 140,000 4-12 4-75 July...| 304,000 | 192,000 | 262,000 7°70 8-88 
Aug. 139,000 | 119,000 | 132,000 3°88 4-47 Aug....|185,000 | 104,000 | 136,000 4-00 4-61 
Sept 117,000 | 47,200 76,600 2-25 2°51 Sept....}| 108,000 59,100 86,700 2°55 2:84 
O6te <2 45,900 34,000 38,200 1°13 1-30 Oct 57,700 34,700 42,300 1-24 1-43 
Nov 38,000 29,500 35,000 1-03 1°15 Nov 34,300 23,100 29,100 0-85 0:95 
Dec 29,500 | 21,500 | 25,400 0:75 0-86 Dec 23,100 15,600 19,600 0-58 0-67 
Year .| 149,000 15,500 64,941 1-91 26:08 Year.. .! 306,000 12,000 80,400 2-36 32°28 


28—COLUMBIA RIVER—near Castlegar 


Drainage area, 15,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the C.P. Ry. bridge near Castlegar, below Lower Arrow lake and above mouth of 
Kootenay river. 

Records available—Dec., 1912, to Dec., 1915. Discontinued March, 1916. 

Gauge—Vertical staff gauge was used till August, 1914, when a chain gauge was established ; 
read daily. 

Channel—Straight for 200 yards above and below the measuring section and. gauge. 
nounced riffle in low water is lost during high water. 
25 feet. 

Discharge measurements—Are made from the upstream side of the railway bridge. 

Winter flow—River rarely freezes over. 

Accuracy—This station was maintained chiefly to check the results obtained from Kootenay 
river near Glade and Columbia river near Trail. Due to a possibility of backwater these 
results may be somewhat in error. Monthly summaries given below for 1913 and 1914 em- 
body revisions based on later measurements. 


A pro- 
The rise and fall of the river is about 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 July 28 13,500 7°67 17-52 104,000 
June 14 20,100 7°88 28°2 158,500 Aug. 6 12,900 6:60 15°8 85,100 
July 5 16,550 6:94 21°6 115,000 1915 
rs 22 13,800 6:24 16°4 86,200 Feb. 28 6,510 1-21 0-70 7,920 
Sept. 5 12,200 150/595 13°0 67,600 April 26 9,250 3°73 7°23 34,500 
Nov. 25 7,730 2°04 3:2 15,800 May 6 10,200 4:28 9°30 43,700 
1914 June 2 12,400 5:76 14-40 71,500 
Jan. 14 6,800 1:66 1:7 11,300 19161 
Mar. 5 6,170 1-24 0:72 7,680 PSI cet ED a Se erate cn iliz cae recente 0:50 7,010 
May 31 14,100 5:82 16-12 82,100 


1 From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 351. 
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MONTHLY SUMMARIES 


Run-off 


Discharge in second-feet Run-oft Discharge in second-feet Z 
depth in 


epth in 
Per | inches on 


Month Month ; Per |incheson 

ax Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area ~ mile area 

1912 1913 
OO RUE RAY We Regn ok SE Ri MR od CR a a tie, SR Pg Jans enka 400 11,300 12,200 0:81 0:93 
Oe) oF 2 ae tl Da Na ee Tae ae eam HED ty MOOR [eto at oll Rete, ce hae as Feb....] 9,390 7,450 8,650 0:58 0-60 
ND are oe jl rear tee cll Seidel cis cal ae epic ue eile co enearel | tien Gang Mar... 7,700 6,970 7,470 0-50 0-58 
Wa¥i 0} 0 UBL sd Pie te age | Pare Pilg SUN ol St 08 eA 8 a el Se ee ee April...} 21,900 6,970 | 11,500 0°77 0:86 
Mein Ve he lee | tk oer elf cee tak Saeed heel ey nanan May...| 86,100 | 22,300 | 38,600 | 2-57] 2-96 
ARCA seta be ek in Hiaee | Buriat a een dh nen |e tt) Wan) PNR EES a June. ..| 159,000 | 95,100 | 132,000 8°80 9°82 
eT fe a | ol ares Uh aeentort Bc ail dil Bie Sh 2s ava Se July. ..|118,000 | 83,300 | 97,400 | 6-49 | 7-47 
Die des rh ecn tt EL een | ©, Aug....| 86,100 | 60,700 | 76,100 | 5:07 | 5-84 
ets Thi sl SIGee Hs hight all Aen A ORTON Ch a: Sept....| 66,100 | 40,400 | 54,400 | 3-63] 4-04 
Oct EPodarexcl cvestedere Gi sitions taleral aetinll ol ehe temeneha: ealletaiots Retetes iis bo uctiotarans re Oct. Cat 38,800 23,200 28,500 1: 90 2: 19 
7 RA Tae a a RDN OAT HDB ipl uh aN Nov....| 23,200 | 14,900 | 18,500 | 1-23 1-37 
Dec.....| 14,700 | 12,900 | 13,800 | 0-92 | 1:06 || Dec....| 14,600 | 9,820 | 12,400] 0-83] 0-96 
Pence: eats Nea eee Sean Me ei eg Pe Year. ..!159,000 | 6,970 | 41,500 | 2-76! 37-62 
1914 1915 

Jane 2 1/510;600 8,450 9,410 0:63 0:73 Jan... .| 10,100 8,450 9,050 0:60 0:69 
Le) oe ae 8,200 7,210 7,740 0:52 0:54 Feb... . 8,450 7,950 8,120 0: 54 0:56 
Mar 8,980 8,200 8,360 0-56 0: 64 Mar...: 8,980 7,450 7,910 0:53 0-61 
April 29,500 8,710 16,700 1-11 1-24 April...| 37,300 9,530 | 21,600 1°44 1°61 
May 86,700 30,500 61,900 4-12 4°74 May...| 71,600 39,400 58,700 3°91 4°51 
June 121,000 | 88,400 | 104,000 6:94 7°74 June...| 78,900 61,300 68,700 4°58 rayon Wy | 
July 128,000 | 92,000 | 116,000 7°73 8:90 July...| 85,600 76,100 81,200 5:41 6:24 
Aug 89,000 56,400 69,200 4°61 OSU Aug....| 86,100 75,500 | 81,200 5:41 6°24 
Sept 55,300 29,000 41,600 2:77 3:09 Sept....} 74,900 25,100 49,200 3°28 3°66 
Oct 34,200 | 23,200 28,100 1:87 2:16 Oct....| 28,000 16,800 20,300 Loo 1°56 
NO@Vi526.2:] 223,200 18,000 21,600 1°44 1°61 Nov....| 21,900 14,900 19,000 cere 1°42 
Dees. ..~.) 19,200 9,820 14,100 0:94 1-08 Dec....}| 14,900 10,700 12,900 0:86 0:99 
Year....!128,000 7,210 41,560 PIO TY 37:78 Year 86,100 7,450 36,490 2:43 33:20 

29—COLUMBIA RIVER—near Revelstoke Drainage area, 9,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—SE%, sec. 33, tp. 23, rge. 2, W. 6th mer., above the mouth of Illecillewaet river, on 
downstream side of highway bridge near Revelstoke. 


Records available—1912 to 1916, during open season. 
Gauge—Chain gauge ; read daily during open season. 


Channel—About 1,000 feet wide, controlled by an apparently permanent gravel bar, 500 yards 
below. Shift in 1913 apparently caused by the building of a breakwater at the control. 


Discharge measurements—Are made from the bridge. 
Winter flow—Affected by ice. Frazil ice forms in large quantities. 
Accuracy—A and B for open water conditions. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1914 
Oct. 12 4,990 2:66 5°45 13,300 June 25 11,500 6°38 13-2 73,600 
1912 May 20 8,190 5-93 11°6 48,500 
Feb. 27 3,160 uy eee 4,4601 || Sept. 7 7,940 4°75 9°5 37,700 
April 19 5,140 2:60 5:54 13,000 Oct. 8 53750 3:18 7:0 18,300 
June 18 12,500 7:80 15:50 96,900 Nov. 18 4,210 2°66 5:1 11,250 
July 24 15,700 8-60 18:20 135,000 1915 
Aug. 20 10,200 6:40 12°75 65,500 Jan. 6 4,130 1°82 4°65 7,5101 
Sept. 14 7,570 4-80 9-20 36,400 Mar. 17 3,770 1°60 3:70 5,950 
Oct. 9 6,230 3°10 7:30 19,600 May 11 11,000 6:78 13-50 74,700 
1913 Nov. 30 4,500 1°84 4-20 8,280 
May 5 5,040 2-40 5:60 12,300 1916 
6 10,100 6:02 12-82 61,000 May 31 8,050 5-10 10:42 41,000 
June 7 13,400 7:60 16:30 102,000 July 19 15,150 8°68 18:50* 131,500 
Sept. 17 7,340 4-33 9-20 31,800 Novy. 14 4,450 1°57 5-20 7,010 t 


1Ice conditions. 


Sek BAe ee OW: AAR. Co. TABLES 345 


MONTHLY SUMMARIES 


: - u Run-off . * £ Run-oft 
Discharge in second-feet depth isi Discharge in second-feet depth ix 
Month Per |incheson || Month Per |incheson 
Max. Min. | Mean | square } drainage Max. Min. Mean | square } drainage 
mile area mile area 
1911 1912 
Ce WE CSE RET SRS BIR eae eae, Pere Mar.... 8,800 5,000 7,280 0-81 0-93 
ENO Ree | re tcrer anche ceretchs coches «she les wie aw 8 April 16,000 8,000 | 12,000 1°33 1°45 
VAs SMR etry cose |e eres cor cilth Stier eMule oso Uh att kis ile wlel a May 65,600 | 17,000 | 42,000 4-66 5°36 
PRIS PEM I ee Se tere china sc wr sitet SS the ra/siisi aitue, char oy] aeerw« tole ore June 142,000 | 37,000 | 87,000 9-66 10°75 
SENS G 5, oi Biches ae RE SE (IP See ee ec | ears eae July 88,800 | 71,700 | 78,700 8-74 10°07 
ANGE. 5 otal lees creedeeai tea (Rae Sale ed Anes bene [ok Sane eokeed Weep ee Aug 104,000 | 44,200 | 75,700 8°41 9-70 
BC ee tn. cic, ia ties Che laistciers wie a elew-sva Gps, alee ete tua" Sept 39,250 } 16,000 | 27,000 3°00 3-34 
ROH ate cement SSN Teed arc he areal aie Io tredcrme its iste avers « Oct 17,000 12,900 15,795 1°76 2:03 
ENG ewe MS rel ae Hts kee wo cillacciecscdars « Heieralulacevd Swine’ G o.0 5 « Nov 12,900 9,700 11,490 1-28 1-43 
Tec ves ly tll AEM od bs oe] | ee (ite We Re eatee Period.. | 142,000 5,000 | 39,660 4-41 45-06 
1913 1914 
April 21,800 8,0902; 12,200 1-36 1°51 PRBEAE ts Sheds Wot ae firms Dene ee Mee oi toile ee BRIS aoe ie te 
ay 94,500 | 12,300 | 36,500 4-06 4:67 May.. CO OO a4 Jas See 44,500 4-94 5:70 
June 148,000 | 83,600 | 109,900 | 12-21 13-62 June...| 132,000 | 52,700 | 90,200 | 10-02 11°17 
July 109,000 | 61,100 | 84,400 9-38 10°81 July...| 146,000 | 64,700 | 103,000 | 11-44 13-17 
Aug 95,800 | 47,300 | 73,000 8-11 9°35 Ao... 86,000 | 42,800 | 66,700 7°41 8°54 
Sept 71,100 23,400 39,400 4-38 4°89 Sept.. 46,000 18,200 31,700 3°52 3°93 
Oct 24,000 13,000 17,200 1:91 2-20 Oct... 31,300 13,200 19,900 2°21 2 De 
Nov.. 13,000 9,860 | 11,200 1-24 1°38 Nov... 19,200 | 11,200 | 14,300 1-59 1-77 
JENS ro alls teats Ak et SS a el (RE So (ied et a ne ae Dec... $2 400) fotos oa 8,750 0:97 1-12 
Period TAS OOO NGS: oc bc <- 47,975 5+33 48-43 Periods) 1460000 fo so oss 47,380 5:26 47+95 
1915 1916 
April 31,300 9,600 19,900 2:21 2-47 April 21,800 9,700 12,500 1-39 1-55 
May 74,500 | 29,200 | 51,900 Ow i 6: 65 May 47,200 | 23,000 | 34,800 3°87 4°46 
June 84,900 | 42,800 | 61,300 6:81 7-60 June 165,000 | 42,400 | 90,800 | 10-10 11-30 
July 91,500 61,700 77,700 8-63 9-95 July 156,000 76,400 | 113,000 | 12-50 14-40 
Aug 99,000 | 65,800 | 85,600 9-51 11-00 Aug... 88,700 | 44,000 | 69,100 7-68 8°85 
Sept 62,900 15,200 30,300 3° al 3-76 Sept... 83,000 21,200 43,000 4°78 5°30 
Oct 20,200 10,800 14,300 1-59 1°83 Oct.. 34,800 13,700 18,400 2-04 2°30 
Nov 17,700 8,400 11,400 1:27 1°42 Novy.3 PAO A eva Sve 3 9,480 1-05 j Le is 
Dec 9,000 7,700 8,050 0:89 1-03 Deere eels cae ee heer 6,000 0: 67 0-77 


Period. .! 99,000 7,700 | 40,050 4-45 45-71 Period..| 165,000 }........ 44,100 4-90 | 50-18 


1 Station established October 12, 1911. Freeze-up November 5, 1911. Channel opened March 1,1912. Freeze- 
up occurred middle of December, 1912. Estimated 3Ice conditions Nov. 12 to Dec. 31; discharge estimated. 
& 


30—COLUMBIA RIVER—near Golden Drainage area, 2,500 square miles 


DESCRIPTION OF GAUGING STATION 


Location—SW %, sec. 12, tp. 27, rge. 22, W. 5th mer., above mouth of Kicking Horse river, one 
mile from Golden, 100 yards below the Columbia River Lumber Co.'s mill. 

Records available—During the open season from 1903 to 1915. 

Co-operation—Gauge heights from 1903 to 1911 were obtained through the courtesy of the Colum- 
bia River Lumber Co. 

Gauge—Vertical staff gauge; read daily during the openseason. Different gauges have been used: 

Channel—The section is situated in the middle of a straight stretch of river of 1,500 feet. At 
low water, there is a pronounced riffle 300 yards below the gauge, but, at high water, this 
riffle disappears. 

Discharge measurements—Are made from boat held by temporary cable about 100 yards below 
mill. : 

Winter flow—Ice conditions generally exist from about the middle of November till the end of 
March. Frazil ice may be expected. 

Accuracy—This station is affected at high stages by backwater from the Kicking Horse river. 
When the extent of this influence is ascertained it may be necessary to revise some of the data 
here presented. Any person desiring to use these data for detailed studies should secure 
the latest revision from the B. C. Hydrometric Survey. Considerable difficulty is also ex- 
perienced in metering at high stages. The accuracy of the monthly mean discharges for June 
and July is probably within 20 to 25 per cent and for other months somewhat better. 


346 COMMISSION: OF CONSERVATION 
DISCHARGE MEASUREMENTS 
Area of Mean |! Gauge ; Area of Mean Gauge 2 
Date section | velocity height Discharge Date section | velocity height | Discharge 
Bae Sq. feet |Ft. per sec. Feet Sec.-feet re Sq. feet |Ft. per sec. Feet Sec.-feet 

il 
Oct. 17 792 2-36 10°8 1,870 Mar. 2 616 DN Oa ital PSP tg nt 8941 

1912 July 30 2,540 4:09 7:95 10,400 
Feb. 20 615 POE. Ml Can ane ee 7951 || Oct. 14 855 2°65 2°48 2,260 
June 4 1,030 3°02 9-2 3,100 1915 

ip 8 1270 3:52 8-1 4,490 Mar. 13 1,420 0:67 0:50 9571 

EOE 2,485 4-35 5:0 10,800 May 7 1,940 2:08 Sisto 4,050 
July 28 1,910 4-60 5:3 8,820 JULY PLO 2,460 ato 7-20 9,200 

eS 2,010 4-14 5:6 8,300 Oct. 25 1,540 1-14 1:58 L,750 
Oct. 1 798 2:53 10°5 2,020 1916 4 
§B1913 SUNS) OMe ees eee enon nate 5+15 5,280 
May 23 1,060 3:42 3:72 3,620 Ge ia Leh Bale a Gl aad anette Eten, 7-10 7,250 
June 16 3,710 5-40 PAM | 20,000 PRAIA! a RC ae, Aen Ta et Fatt 12-05 19,000 
July 4 2,690 4-26 4-0 11,300 ALUED, oie Z ME EH I eb Wether Vat ons 7:20 9,270 
Sept. 16 1,280 4:17 8:13 5,340 se DON Ml Gestalt cia aie gS Ge ae 6:70 7,340 
Nov. 24 764 2-20 1:82 1,670 Da Rediaee eo Nutley ameces copay en tl gtk tints ey 1 1:40 1,390 


1Ice conditions. 2?Different gauge. *%Nofe.—8 ft. 1 inch on one gauge=4:48 on other; zero on one gauge 


(which was marked and recorded in feet and inches) at top, zero on other gauge (feet and tenths) at bottom. 
4 From ‘Miscellaneous Meter Measurements,’ W. R&R. Paper No. 21, p. 352. 


MONTHLY SUMMARIES 


: : ie Run-off ‘ . 2 Run-off 
Discharge in second-feet depth in Discharge in second-feet dope ae 
Month Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square] drainage 
mile area mile area 
1903 
Ha ofc) Dower Beem, eofedtarn| em wees sora oil Pan Aa 7 earl Cumrance SU Rae gta ai on at April 2,200 1,650 1,800 0:72 0-80 
NT Saye Dr eee ate mae 1 Ty Bia Mua 2x eiatl ARCnet Ue 1 See ig ees anh OR, ve Cara be May 5,400 2,050 3,174 P27 1°46 
PAPO Keer A MIN DAM tei I ody We BME om aety ay AL. Aa AN NN Mt cate || Bln a aaa Ca 8 June 20,800 6,300 | 15,330 6°13 6:84 
BE UNLV ASe areal act eterna Ney Re Soa eine oa EE eeepc Jes, cots Rea July 15,300 9,500 | 10,860 4-34 5:00 
SENSU MASE PaO A Ee All PEN eels oral bo nadia a Wn ata ab RRL Nt Aug 10,600 7,900 9,448 3°78 4-36 
PSST bert Hier cen catenin eae tctel | ys Uo ey cee Cy ay omen maa Be cea Sept 7,500 2,900 4,933 1-97 2-20 
OGEM eats Re cracetete hed ee Biteehavai owes 1c eve a caatrests ta narelbstae ee ee done Oct 6,700 3,000 3,800 1°52 1°75 
INOivat Ra Sei Reece etree eos oe caret epson beta Tne Reef a PaioaTp a eae Nov 2,900 2,500 2,600 1-04 1-16 
D Eye eo h0YO REM nat Spit leet Mea Mee LOD Hig BBO 2 Sa hol PE ol ell A Hb coe 8 Period 20,800 1,650 6,490 2-60 PE ORY 
1904 1905 
IVT Bear se ne Tai epee ee ae Erie he W (eases Sud Deciet eaee: Mar 1,625 1,200 1,500 0-60 0:69 
April 4,500 1,950 3,000 1-20 1-34 April 2,500 1,350 1,593 0-64 0-71 
May 7,000 3,000 4,527 1-81 2-09 May 4,800 1,900 3,212 1-28 1:48 
June 11,600 5,500 9,053 3-62 4-04 June 10,800 5,200 9,070 3°63 4:05 
July 18,100 | 9,500 | 13,164 | 5-27] 6-08 || July 10,600 | 7,500 | 9,558 | 3-82] 4-40 
Aug. 9,500 5,200 7,961 3°18 3°67 Aug.. 10,600 5,000 8,738 3°50 4°04 
Sept 6,000 2,500 4,256 1-70 1:90 Sept. 5,200 3,050 4,076 1:63 1:82 
Oct 3,000 1,650 2,077 0:83 0:96 Oct.. 3,050 1,950 2,000 0:80 0:92 
Nov 1,650 1,625 1-625 0:65 0:73 NOVA oS SAS crete ie Sie a tiene tall lel ace, | Cane rae ee 
Period...' 18,100 1,625 arate) 2°28 20:81 Period..! 10,800 1,200 4,970 1:99 18-11 
1906 1907 
April....{ 3,050 | 1,575 | 1,972 | 0-79 | 0-88 || April...; 1,800) 1,550) 1,600| 0-64, 0-71 
May... 6,500 3,000 4,468 1-79 2:06 May... 6,800 1,625 4,027 1-61 1-86 
JURE. 1. 8,300 4,100 5,895 2°36 2:63 June...] 12,800 6,700 9,536 3°81 4°25 
Duly eee} 2135900 8,500 | 11,584 4-63 5°34 July ee Lo OONl Lb: GOON E20 5:11 5:89 
Aug.....| 10,800 4,900 7,983 3:19 3°68 US eee ee OOO) 6,700 9,064 3-63 4-18 
Sept.....| 7,700 | 2,700 | 5,048 | 2-02 2:25 || Sept....| 7,500 | 2,900+}, 5,045 |° 2-024 ¥eaagp 
Oct.....| , 3,000 | 1,860 | 2,437 | 0-97 P12 [-Oet.2..1, 3:000-|. 2,050. |. 2,513) 41°01 1:16 
INORG Ee 1,950 1,625 1,700 0:68 0:76 Nov.... 2,150 1,625 1,700 0:68 0:76 
Period...} 13,900 1,575 5,136 2°05 18-72 Period..! 15,100 Tb 50 5,782 Dot 21-06 
1908 ESA Es O09 ay a 
ADrib: 2,800 1,575 2,000 0:80 0:89 VN at al by 4 1,625 1,450 1,500 0:60 0:67 
IMIS Yeien oh nes cO0 2,450 5,505 2-20 2°54 May... 6,100 1,400 2,423 0:97 1-12 
June.. 13,900 6,800 | 11,320 4°53 5:05 June...| 14,800 6,500 | 11,856 4-74 5:29 
July ; 18,500 | 12,000 | 34,887 5:95 6: 86 July...| 16,800 | 10,600 | 12,919 og bys 5:96 | 
Ag aos oi), 12,300 5,000 8,438 Son 3°88 Aug....| 10,600 5,700 7,942 3°18 3°67 
sepusc:. 5,400 2,350 4,016 1-60 1°78 Sept... . 5,700 2,200 3,933 1:57 Pega 
Oct n 2,350 70 1,993 0-79 0:91 Octinee 3,650 1,800 2,214 0:89 1:03 
Nov.... 2,050 1,500 1,600 0: 64 0:71 INGyaeue 1,800 1,400 1,400 0:56. 0-62 
Period...| 18,500 1,500 6,220 2-49 22-62 Period..! 16,800 1,400 5,523 2-21 20-11 
1910 1911 
April....{ 6,500 ; 1,850, 3,000; 1-20 1-34 || April...; 2,900 | 1,400) 1,000 | 0-60] 0-67 
May....} 11,300 | ‘4,800 | 7,491 | 3-00 | 3-46 || May...| 4,000 | 2,050| 3,201 | 1-28] 41-48 
June....| 13,300 | 9,900 | 11,593 | 4-64 | 5-18 |} June...] 18,100 | 4,500 | 11,793 | 4:71] 5-26 
July.. 13,600 | 11,800 | 13,000 5:20 6:00 dilys ss 27100 11,600 | 12,987 5:19 5:98 
UNG DE eae MOD URINE ry PO dd RE a APeel DUANE A MRC iawn eo Ec Rae, AUS oll 5,400 8,019 3°21 3°70 
CO Sete Sh iE Senin) Meh ng ed Melee Ry) a se Sept...| 6,100 | 2,150] 3,913 | 1:57 | 1-75 
OCR Es a bere ee le RRA Hee Se Fra eh gee 8a ee tae Gtr. 2,150 1,850 1,900 0:76 0:88 
fez Lov8 IRN) A AH Cer eke ee CoP aL in aye age, eee he: Period..} 18,100 1,400 6,188 2°48 19-72 
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MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off Discharge in second-feet Run-oft 
depth in depth in 
Month ; Per | incheson || Month } Per | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square } drainage 
mile area mile area 
‘ 1912 1913 
Aprils...| °° 2,100 1,550 1,750 |_ 0:70 0-78 April... 2,000 1,530 1,650 0-66 0-74 
May. 4,800 1,625 3,169 1-27 1°46 May...| 9,300 1,600 3,630 1°45 1°67 
June 11,600 2,700 6,725 2-69 3-00 June...} 18,600 9,760 14,400 5-76 6°43 
July 11,600 8,500 9,594 | 3°84 4-42 July...| 12,600 9,070 | 11,200 4°46 5°14 
Aug 9,100 4,500 7,732 | 3:09 3°56 Aug....| 9,760 6,660 8,300 3-32 3°83 
Sept 4,250 2,200 2,995 1-20 1-34 Sept.... 8,840 5,610 6,820 2°73 3°05 
Oct 2,100 1,550 1,900 0-76 0:88 bo eae 6,060 2,660 3,875 1-55 1-79 
UN ieee re ht) Pee ag HEL ek ws bac ode inde lace bos Nov....f 2,560 1,320 1,870 0:75 0:84 
Period 11,600 1550 4,838 1°93 15°44 Period 18,600 } 1,320 6,468 2°58 | 23-49 
1914 1915 
April 3,700 1,900 2,731 1-09 1-22 April.. 3,220 1,260 2,070 0-83 0:93 
ay 8,230 3,020 6,014 2:40 2°77 ay. 6,290 2,400 4,810 1-93 2°22 
June 15,800 7,120 | 11,604 | 4-64 5-18 June. 8,600 5,280 6,520 2°61 2°91 
July 19,950 | 10,020 | 15,582 | 6-23 7:19 July... 9,960 8,630 9,490 3-80 4°38 
Aug 9,920 5,920 7,991 3°20 3:69 Aug.. 10,600 8,630 9,800 3°92 4-52 
Sept 5,840 2,840 4,140 1-66 1-85 Sept.. 8,470 2,350 4,690 1°88 2:10 
Oct 3,800 1,920 2,440 | 0:98 iis Oets a: 2,300 1,680 1,910 0:76 0-88 
Nov 23200) Vee £3. 1,820 | 0°73 0-81 fey Pea Ce ow Mead We Seo maraentren Rep Gem tire tr re) Be TIMey Heme | a ade eae 
Period.:..} 197950) toes 6: . 6,540 | 2-62 23-84 Period..} 10,600 1,260 5,613 2-24 17.94 


Note.—The mean discharge for the first and last months of the various seasons are, in most cases, partly estimated, 
gauge readings only being available for portions of the respective months. The actual periods of record for the re- 
spective years were : 1903, April 16 to Nov. 23; 1904, April 13 to Nov. 24; 1905, Mar. 21 to Oct. 19 ; 1906, April 1 
to Nov. 17; 1907, April 7 to Nov. 26; 1908, April 6 to Nov. 13; 1909, April 8 to Nov. 13; 1910, April 6 to July 
4 eae Oh UF April 19 to Oct. 17 ; 1912, April 6 to Nov. 3 ; 1913, April 14 to Nov. 30; 1914, April 5 to Nov. 16; 1915, 
April 1 to Nov. 10. 


31—COQUIHALLA RIVER—one mile from mouth Drainage area, 360 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near Hope, in sec. 10, tp. 5, rge. 26, W. 6th mer. 

Records avatlable—Continuous records, Nov., 1911, to Dec., 1916. 

Gauge—Cable gauge on highway bridge ; read two or three times a week. First gauge was des- 
troyed March 23, 1912, when old bridge was demolished. New gauge was established April 
10, 1912. Discharge between these two dates estimated. There is also a subsidiary gauge 
on C.N. Ry. trestle, read four or five times a week. 

Channel—Bottom rocky and stream rather shallow ; water swift at the higher stages. 

Discharge measurements—Are made from downstream side of bridge. 

Winter flow—In very cold weather, ice forms along the edges of the stream, with some anchor 
ice at the riffle which forms the control. 

Accuracy—C and D; gauge readings somewhat irregular. Measurements in 1916 showed 
revision of curve to be necessary. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity | height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Sept. 9 383 3:7 2°70 1,440 
Nov. 16 146 2°3 1-151 330 Oct. 13 524 6:0 3°47 3,160 
Dec. 12 285 4°3 2°05 1 1,220 1914 
1912 July 9 299 3:0 1-90 858 
Feb. 29 174 (2°4 1-251 422 oS 224 Dey 1:60 553 
June 8 597 4-8 3°302 2,880 Aug. 28 130 1-4 0:75 178 
aueeo. 275 3:2 1-90 890 Oct. 27 188 1:56 0:91 ao 
Sept. 13 nig 2:0 1:05 334 Dec. 18 206 1-47 1°68 300 
Nov. 15 276 2:8 1:65 762 1915 ; 
ee 18 350 3°5 2°25 1,210 June 29 215 2-10 1:30 459 
panne 20) 386 3°9 2°45 1,510 July 10 207 1:77 1:10 367 
1913 Dec. 18 230 Denti 125 486 
May 12 576 5:7 3°50 3,140 1916 
June 21 540 5:8 3:65 3,040 July 5 488 iO 3°40 2,570 
July 21 378 3°7 2:60 1,410 Se eLS 432 4°88 3°06 2,100 
Aug. 10 280 2°81 1-79 787 


Old gauge, now destroyed and section altered. *New gauge, established April 10, 1912. @ Ice conditions. 


‘ 


348 COMMAISSELON 3O Foe ONS E-R VA EGLN, 
MONTHLY SUMMARIES 
: : iF Run-off : - i Run-off 
Discharge in second-feet Gentian Discharge in second-feet denteewn 
Month Per |incheson|| Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 1912 
PD ATI See | ae IN eae [a etohes tee Fe | ar ronaaaNCe hhh nee iy loss teeta oe Jade | 0.090 470 942 2-62 3°02 
Ae ys of epesd Be te <I a id bie cers AR Ul eect tele Becedtacope datehe ep, 1,270 470 981 | 2°72 2-93 
VAs espe ASE een A oY! cat Le des scy ever | oseh ates oh eh Peceee ets ee cl | earner face Mar.... 700 230 415 1-15 1:32 
GN Gt Wega BR ek tae eal MR ety Gana ae Fe [pe SI OER cal sha oy 3 April... 1,190 740 884 2°46 2-74 
IVa ere PR re Aches Societe, ar) enme ne, ce ere hci geet Clr et ase May... 5,600 1,140 2,662 7:40 8:52 
ULI Ce MPN ed iby. es Eee, A Ea ate Ihe Wa aw | Rice A aoa Junewa 2,940 1,010 2,059 5+72 6°37 
ARGU bigs anes] BE ere OR PRU arg mee [et Aa ans al [Ne ee De eteal BEE Re oe ie Sil yaw 1,500 410 799 2-22 2-56 
DNC Be ES Oey RAY Seal Ia tee WEN Leena yee tS ner SA Be Gaal TAA a ANG. x. 710 310 460 1-28 1:48 
OTey Oise we ech aie aa iar in| Wea A gk er eR Oe NT ra eB Oe ae 8 Sept.... 600 230 365 1-01 Les 
OC eee Rae ao EU [RPM en, iB mi Mae (AS Ss Stan A BR, a Oct 1,190 210 471 tara 1°51 
Nov 3,630 310 1,000 2°78 3°10 Nov.... 2,150 310 1,004 2-80 3°12 
Dec 1,160 470 819 2-27 2-62 Decks. 910 480 587 1°63 1-88 
TPSTUOG ial Bes tes ses ah he eae oe are re RA Ne ee ome Year... 5,600 210 969 2°69 36:58 
1913 1914 
Jan, 1,580 320 557 155 1-79 anaes 7,040 470 1,350 3°75 4-32 
Feb. 2,400 250 592 1:64 1-71 Hebias: 730 470 560 1-56 1°62 
Mar. 560 270 391 1-08 1°25 Verran 3,580 660 1,560 4-34 5:00 
April 2,310 230 1,195 oroe 3:70 Aprile 4,550 1,100 2,850 7°92 8-84 
May 6,070 890 S550 9-25 10:66 May... 5,880 2,570 3,980 | 11-07 12°75 
June 7,040 2,480 3,961 | 11:00 UPS June... 4,160 1,500 2,630 (ice 8:16 
July 2,480 850 1,705 4-74 5:46 aiilvaece 1,400 350 720 2-00 Dest 
Aug. 970 330 580 1:61 1:86 iNugsee 370 220 279 0:78 0-90 
Sept 3,110 320 1,000 2:78 3:10 Sept.... 930 220 444 Os" IORI 
Oct 5,690 320 1,665 4-62 5:33 Ochs: 500 270 345 0:96 1-11 
Nov 2,310 770 1,243 |. 3°45 3°85 Nov....| 2,480 810 1,460 | 4-06 4+53 
Dec 1,240 470 719 2:00 Qe ail Decker. 1,200 290 674 1:87 2°16 
Year 7,040 230 1,412 3°92 53-29 Year... 5,880 220 1,405 3°91 53°07 
1915 1916 
Jan 320 210 252 0:70 0:81 A eae oneyin [eee PONTE chat op hae 402 ene 1-29 
Hebe. ihe 300 220 242 0:67 0:70 Melos cea tee eee ae are 390 1-08 peu 
Mar. 1,550 230 530 1°47 1-70 Mar.!.. 6,900 75a S: 1530 4-25 4-90 
April 3,200 870 1,580 4°39 4:90 ASOT ae 3,170 970 1,580 4-39 4-90 
May 1,920 810 1,210 3-36 3°87 May... 4,990 1,500 2,810 7:80 8:99 
June 1,100 430 730 2°03 2+ 26 June... 6,200 2,700 3,730 | 10:40 11-60 
July 890 270 406 1:13 1-30 uly 3,260 1,100 2,020 5:61 6:47 
Aug. 270 200 222, 0:62 0:72 ATIC. 1,080 380 634 1:76 2-03 
Sept 270 180 201 0:56 0:63 Sept. 600 190 309 0-86 0:96 
Octane 6,840 180 1,150 3°20 3°69 OCteaas 510 150 232 0:64 0:74 
Nov 2,310 470 1,010 2°81 3:14 INOW ese 3,600 170 (ae 1°98 Dai Div 
Dec 1,640 445 697 1-94 2-24 Deckers 450 170 244 | 0:68 0:78 
hViearw a 6,840 180 686 1-91 25:96 Year...} 6,900 150 1,220 3°38 46°04 


1 Gauge height-discharge relation affected by ice, and discharge estimated at 390 c.f.s. from Jan. 9 to Mar. 6. 


Drainage area, 105 square miles 


32a—COQUITLAM LAKE 


The following summary has been compiled from records supplied by the British Columbia 
Electric Railway Co. 


AVERAGE RATE OF RUN-OFF FROM COQUITLAM LAKE WATERSHED 


Year 1906 1907 1908 1909 1910 1911 1912 1913 

Second sree terse etn anicwat cr ede 2 912 1,057 989 987 816 910 809 

Second-feet per squere mile.......... es, 8:67 10-07 9-41 9-40 Cue 8+ 66 7:70 

MEAN MONTHLY RUN-OFF FOR YEAR 1913 
Month Jan Feb. | Mar. | April | May | June |] July | Aug. | Sept. |] Oct. | Nov. | Dec Aue! 

OLE bier Ea ee 1,150 818 947 567 696 568 263 229 612 | 1,050 | 1,961 847 809 
Sec.-ft. per s 

GINIG® tie es eee 10:94 | 7-79 | 9-O1 | 5°39 | 6-62 | 5-41 | 2-50) 2-18 | 5-83 |10-00 }18-68 | 8-06 7-70 
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32b—COQUITLAM RIVER—one mile from mouth Drainage area, 115 square miles 


DESCRIPTION OF GAUGING STATION 


Location—In sec. 2, tp. 39, west of the Coast meridian. 

Records available—Jan. 25, 1915, to Dec. 31, 1916. 

Gauge—Chain gauge on highway bridge at Westminister Junc. ; read daily. 

Channel—Gravelly bottom, good control, water dead at low stages. 

Discharge measurements—Well define the rating curve. 

Winter flow—Affected by ice only in very cold weather, which seldom occurs. 

Accuracy—B in 1915; C in 1916. 

General—The flow as measured at this station is affected by the Coquitlam Lake dam and does 
not include the water diverted to Buntzen lake for power purposes. : 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-fee: 
1915 June 21 25 1-70 1-35 433 
Jan. 25 26 1°53 1-50 401 || July 20 6:5 3-70 1°35 204 
April -3 E70) 4-40 5°25 5,160 2 1916 
pel lS 792 1-40 3:30 1,120 2 || April 14 383 2-61 3-30 998 


1Section 150 yards below gauge. *?Section at gauge. *Section 100 yards below gauge. 4 Section 120 yards 
below gauge. 


MONTHLY SUMMARIES 


: : Run-off : : fi Run-off 
Discharge in second-feet douth in Discharge in second-feet aah oe 
Month Per |incheson|}! Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
nao) Bs) 1916 
AJBSE cach ceah ete Hen eae OTe ey eerirae aries Jan. 60 50 5k 0:44 0-51 
Feb 720 70 210 1-82 1-90 Hebi 7s. 9,700 50 2,690 | 23-40 25:20 
Mar 4,350 150 1,100 9°57 11-03 Mars. 7,600 80 2,180 | 19-00 21-90 
April 8,800 150 1,650 | 14°35 16:01 April... 1,850 250 1,070 9-30 10-40 
May 720 80 286 2-49 2°87 May... 1,850 480 1,070 9-30 10-70 
June 250 40 70 0-61 0:68 a Ga nat ve, Conga tia aed ee 1,520 | 13-20 14-70 * 
July 40 40 40 0:35 0-40 Bel kat ae I ae Ae 640 1,220 | 10:60 12-20 
Aug 40 40 40 0°35 0:40 Aug.. 560 10 119 1:03 1-19 
Sept 40 40 40 0-35 0:39 Sept.. 40 10 14 0-12 0-13 
Mcticnh. 3,720 40 Sve 3:28 3°78 Oct: % 350 10 42 0:36 0:42 
MINOW 6. ioe 2,300 50 520 4-52 5:04 Novy. 1,400 20 562 4-90 5°47 
Dees.7).: 6,740 80 1,550 | 13-50 15:60 NIG Gare lore af etesaats Mate ateerteeahs lar tareec ate eval cieionees (eae ot oseeetette 
Period. . 8,800 40 535 4°65 58:10 Period.. 9,700 10 958 8:33 | 102-82 


1 Gauge out June 18, replaced July 6. Discharge estimated : June 18 to 30, 2,000sec.-ft.; July 1 to 5, 1,000s2c.-ft. 


33—COWICHAN RIVER—near lake outlet Drainage area, 235 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near outlet of Cowichan lake, 500 feet below Canadian Northern Pacific Ry. bridge. 

Records avatlable—Mar. 1 to Dec. 31, 1913, by Provincial Water Rights Branch ; Jan. 1, 1914, 
to Dec. 31, 1916, by British Columbia Hydrometric Survey. 

Co-operation—Provincial Water Rights Branch established gauge in 1913. 

Gauge—Twelve-foot wooden staff, on downstream side of highway bridge ; read twice daily. 

Channel—Gravel and small boulder bed ; straight for 300 feet above and 100 feet below section ; 
one channel at all stages. 

Discharge measurements—Well define rating curve 1913 to 1915. On Feb. 15, 1916, shift in 
channel occurred, and new rating applies since that date. 

Winter flow—Open all winter. 

Accuracy—Good ; monthly summaries given below for 1913 and 1914 embody revisions based 
on later measurements. See NOTE page 309. 


/ 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ' 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
JES TOL ai wlinteyemeets ete 3°45 LS WlIy Mar. 23 1,310 1-60 4:68 2,080 
Sept. 30 A Ue ron erate coke 2-00 1 Aug. 30 150 0:72 0-61 1083 
Dec. 10 b Uelstoke Jy Rea anc ae 6:38 S002 Dec. 9 1,780 PASTA 7:54 4,820 
hs 2a” 5 ng (Pyieecaeer Mel by 9 9 PCa area Aaa 5°42 2,944 i 1,830 2°72 reoial 4,990 
VER yea! VALS tall etait 4-33 2,950 1916 
1914 Mar. 22 1,640 2-04 6:60 3,340 
June 24 824 0:8 2-08 667 } eS 1,620 2°04 6:52 3,310 
Aug. 26 533 0:2 0-70 117 Nov. 6 952 1°43 3:70 1,360 
Tpegeod 104 1-1 0:72 113 2 a 7 955 1-36 3°68 1,300 
Nov. 25 1,670 2:6 6-20 4,300 Dec. 13 1,100 1°38 3°85 1,520 


Ps CIE IE Dk et NEE i NER NS Rh el FS Niches fa Bs Foe ahd Dee Le lee eal ie IOS oe uy NE 
1 New station establisned by 1. U. Hydrometric Survey. No change in gauge datum. * Low water section. 
3 Not at regular section. 


MONTHLY SUMMARIES 


: : oe Kun-ott : p s Run-oft { 
Discharge in second-feet death Gn Discharge in second-feet depth in’ 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage | 
mile area mile area 
1913 1914 
Net ae tel Bate Ae cca ee as eran (Re Doren 0 Ae Tal Cte Pee ea ae as Ee Se 7,390 1,880 4,483 | 19-08 22-00 
PS Dees eeetlisen ce ree Bes ieeee onlin ane an ee aad Re ne naeeynrl Maen mrcieeede = Feb... .|) 3,130 1,370 1,868 7:94 8-25 
Miarz #725 1,740 1,280 1,430 6:08 7:00 Wars. 3,490 2,040 2,908 | 12-37 14:25 
April 1,960 1,340 1,650 7:02 7°83 Nest oe 2,870 1,880 2,289 9-74 10:87 
May 1,960 1,460 1,754 7-46 8-60 May... 1,810 &25 1,243 5:29 6°08 _ 
June 1,810 935 1,260 5:36 5:96 June... 825 550 702 2°98 3-32 
July 935 500 783 B83) 3°83 July ye 550 230 376 1-60 1-85 
Aug 475 230 330 1-40 1-61 yeoman ie 230 112 168 0:71 0-82 
Sept 600 230 505 DASA G5, 2:40 Sept.... 350 87 183 0°78 0:87 
Octane. 1,670 500 1,082 4-60 5+ 30 Octane. 5,500 350 2,378 | 10°10 11-68 
Nov 6,400 910 2,552 | 10-87 12-14 Nov.... 4,950 3,220 3,997 | 16-95 18:94 
Dec 6,050 1,810 3,400 | 14:47 16:67 Deca 3,490 990 1,951 8°30 9-57 
Period... 6,400 230 1,475 6:28 71°34 Year 7,300 87 1,879 8-00 | 108°45 
1915 1916 
Jan 2,790 1,280 1,930 8:21 9:46 Janeen 3,010 1,110 1,650 7:03 8:11 
Feb..... 1,880 1,34 1,720 7°32 7°62 Feb.... 3,880 1,050 2,340 9-96 10:70 
Mar 2,360 1,400 1,870 7:96 9-18 Mar....} 4,040 2,290 S20 eieios0 15-30 
April 3,260 1,220 2,340 9-96 11-11 April... 2,690 2,280 2,520 | 10:70 11-90 
May 1,160 665 842 3°58 4°13 May...| 2,690 1,780 2,260 9-62 11-10 
June 655 320 500 PHS Ves} 2°38 Afbnaay, 1,710 1,360 1,500 6°38 7-12 
July 305 170 234 1-00 1°15 Julyee 1,310 740 980 4:17 4°81 
Aug 167 95 132 0:56 0°63 Ag tee 7S 334 492 2-10 2°42 
Sept 93 32 54 0-23 0: 26 Sept.... Boo 160 230 0:98 1-09 
Octhiel«® 3,440 32 616 2°62 3:02 Octa we: 433 88 137 0-58 0:67 
Nov 3,800 1,980 2,700 | 11°50 12:80 INOViscet leo) 530 1,190 5-07 5:66 
Dec 4,980 2,930 3,980 | 16-94 19-54 Deere. 1,570 1,140 1,400 3:96 6:87 
Year 4,980 32 1,410 6:00 81:28 Year 4,040 88 1,485 6°32 85-75 
34—CRAZY CREEK—near mouth ° Drainage area, 45 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 28, tp. 23, rge. 5, W. 6th mer. 

Records avatlable—Mar. 8 to Dec. 13, 1914 ; Mar. 24 to Dec. 31, 1915 ; Apr. 1 to Nov. 12, 1916. 
Gauge—Standard, vertical staff gauge, situated on C.P. Ry. siding bridge. 

Channel—Channel averages about 75 feet in width ; bed of stream is rocky and velocities are high. 
Winter flow—Ice conditions exist during November, December, January and February. 


Control and diversions—The British Columbia Forest Mills Co. holds records on this stream for 
9 sec. ft. The water runs a small hydro-electric plant; consisting of 1 Pelton wheel and 1 
C.G.E. dynamo (2,000 volts, 50 amps.) replaced during winter months by steam plant, 
for purpose of operating saw mill. 


Accuracy—Considered good. The rating curve is well defined. 


S DREAM. FLOW DATA—B.-C. TABLES Jo4 


a DISCHARGE MEASUREMENTS 
Area of Mean Gauge t Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
Oct. 25 57°8 2°05 1-60 118 July 20 85-5 3°15 2-00 270 
1914 1916 
Mar. 3 21-8 1-11 0:72 24 June 14 142 4-61 2°85 656 
May 18 124-7 3:00 2-30 371 July 11 109 3°95 2°35 430 
July 15 151-2 4-09 2-80 620 Sept. 13 48 2°45 1°48 118 
. Oct. 16 34 1-76 1:09 60 


MONTHLY SUMMARIES 


: i ig Run-ott a : ¥ Run-off 
Discharge in second-feet depth ix Discharge in second-feet dentin 
Month Per |incheson|} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 1914 
LV AUEMEPE iter eRe art ALAS Lar dey aha te Wane dase catatic Aerccomns Pama awe Mar.} 53 24 32 0-71 0:63 
Ldpavall dy bad oer ety (GEC EM IE SS Dee BRM Beaten (et eras eee April.. S25 29 179 3°98 4-45 
VED reer a ae ees oor AP ee erate, odo Kevsis ae erates bavcte ce Mlaciie mala na e-8 May.. 542 Lis 356 7-91 9-11 
RUUHAC Rn. Ee Meer MCE No OR cP esate as ss ties: acs a 0 Ve wrod 01g abe June: . 722 242 412 9°15 10-22 
RLV AMR poe eM ec ord 6 fie atic oa Le anise srndisternw ete oo 8 July <. 619 82 243 5-40 6: 22 
PRTC ee te ep EN TAS 2. ons we oteigssid © orale cose bk hee «eo ok» Aug... 82 26 43 0-95 1-09 
SEN ie hn Ay Ee ec he Es ee Le ne (ee Sept... 189 25 48 1-07 1-19 
SS RRS PEMA Via cteso A vise one a Soe Dy swaths Pow a se) wks gi Octt.. 118 43 65 1-44 1-66 
vase ed tices aes eae lta os ofa. Vevevera cs gie Ans diclonc iis’ ow # ele odehs Nov... 18 43 78 1-72 1-92 
SCO area MMe eN SE crc acai Monta fo acre ow Wade wipud Rac Wer oveo Sidmie Dec.?. 6 UY dt aL tae orale Sal yas ay eta 
leery davies tel ho hoe 1 ee ae (ee Se en eae me oe) Period.. 722 24 162 3-60 36:49 
1915 1916 
April 415 74 230 5:10 5:69 April... 400 60 155 3°44 3:84 
ay 620 205 386 8:58 9-89 May... 580 145 315 7:00 8-07 
June 520 205 306 6-80 7°59 A igs 0 ee 1,050 SL 570 | 12°66 14°13 
July 540 90 239 5:31 6:12 Says 830 205 410 9-11 10-50 
Aug 205 a2 Ly 1-27 1°46 Aug 190 ot 102 2°26 2:61 
Sept 120 27 40 0:89 0-99 Sept 240 53 79 1-75 1-95 
Oot e.. 160 35 80 1-78 2-05 Oct 66 46 55 $22 1-41 
Nov 110 29 53 1-18 1-32 Day Mee Visto te cere etic reas AE Oo cas abe hae eae eee keene ieee 
‘Decz:.’.\. 39 25 29 0: 64 0-74 PRAGA Lt ace he hel ele: & cxsHtL Sn Cie sale] See atte oust isie Bate 
Period... 620 25 158 3°51 35°85 Period.. 1,050 46 241 5-35 42-51 
1For period Mar. 8 to 31. 2For period Dec. 1 to 13, after which winter conditions obtained. 
35—CRISS CREEK—near mouth Drainage area, 150 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 22, tp. 22, rge. 22, W. 6th mer. One-half mile from mouth. 


Records available—June 14 to Sept. 14, 1912 ; April 22 to Nov. 21, 1913 ; April 1 to Dec. 9, 1914 ; 
Mar.22-to.Sept.30; 1975 5 April’ 1 to:Oct. 31,1916. 


Gauge—Standard, vertical staff gauge, 400 yds. above highway bridge ; read daily. 
Channel—At measuring section is straight. Velocity is high. Bed gravel and boulders. 


Discharge measurements—Are made by wading at low water and from highway bridge at high 
stages. 


Winter flow—Ice conditions exist on this stream during January, February and part of March. 


Accuracy—Considered good. The rating curve is well defined and results should be within 
. 10 per cent. 


_ * Officials of the Dominion Forestry Branch state that Criss creek actually rises from Sil- 
whoiakun mountain, at a point where government maps: show Tranquille river. If verified, by 
later surveys, the drainage area of Criss creek will be larger than that here given. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge P Area of Mean Gauge F 
Date section velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1914 
June 14 47°6 2-2 1-09 107 May 24 var 5+ 34 2°05 1 412 
July 16 31-4 iho, 0:7 38 July 10 29:5 0°83 0:35 2 24°35 
Aug; 0 28-6 EES 0:6 3S 1915 
so '30 29-2 1-04 0:6 30 April 1 19-2 0:61 0-30 12 
1913 eo AS 47-9 Ss} 1-25 100 
April 22 114 1:9 1°62 PALES Aug. 26 12-5 0:95 0: 22° 12 
May 17 124 2:03 72 Zon 1916 
June 10 100 1-72 1-49 176 May 12 68:0 2°35 1-47 160 
Aug. 15 26°9 Lots 0-53 ol June 15 99-0 3°53 2-04 350 
Octet 13°4 0:91 0-18 12 ASU ee OU Sin eRe al Mel Bad saa ete 0:41 24 
Octerl3 18:3 0:39 0-14 ff 


1 Actual gauge height, 2-10. Gauge sunk 0:5 ft. during previous winter, thus making actual readings 0-05 ft- 
too high. 2? Actual gauge height, 0:4. 


MONTHLY SUMMARIES 


: < e Run-off : : Z Run-off 
Discharge in second-feet depth i Discharge in second-feet denthan 
Month Per |incheson|| Month Per |inchesom 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
Pigiie Nips VPA Be bch yy eA ERE: Fig EM iiee tes EE bd 1912 
Sllvee w SS Ue ae nag | Saree ated | REAP Nh ae | Ly, een JOlyee 334 11 84-2 | 0:56 0:65 
FANE era ere es | SO Ate Seis See eed ae ove eee ieee arate Aug. | 52 16 29-7 0:20 0-23 
1913 1914 
TAD rile | Se See ce eee eal ea ee eal | ee | Pe te he AtOrihes 166 18 102 0:68 0:76 
May 444 68 260 1°73 1-99 May.. Boe 140 328 2-18 2-51 
June 340 76 167 stabil 1-24 June.. 310 64 145 0:97 1:08 
July 418 41 169 1:13 1:30 Jibyae. 58 13 27 0-18 0:20 
Aug 85 Ne 32 0:21 0: 24 AW ees. 133 6 10 0:07 0:08 
Sept 14 8 2 0:08 0:09 Sept... 21 4 da 0:07 0-08 
Oct. 2. 68 10 31 0-21 0:24 Oct 7 14 16 O-il 0:12 
Nov 26 20 24 0:16 0:13 Nov. 16 15 5 0-10 0-11 
Pe CIOS het porate ts col] attendee rkced| anti te ic aieor tl ola fell Se eae ones Dec.? 18 LG eae ere corrals Gack s ~ 
Period... 444 8 99 0:66 5+ 23 Period.. Doo 4 82 0°55 4-94 
1915 1916 
April 150 30 8Y 0-5 0: 66 April... Papas 28 | 71 0:47 0-52 
May 1,050 105 274 1°82 2:10 May... 510 120 285 1:90 2°19 
Juness.. 1,470 24 299 2:00 2°23 June f. 730 140 330 2-20 2-45 
Nf oU Bi may 850 38 242 1:61 1:86 Juilyeen SHR 44 125 0:83 0:96 
AUG Ke ee 500 7 100 0:67 0:77 ANUS a 52 4 53 3 25 0:16 0-18 
Sept.)..<. 25 a 12 0:08 0:09 Sept.... 10 2 5 0:04 0:04 
OGG Peeve Si rE AML Stes gett 0 Cr fo Mente deer MAILS tarsi | Ay oA Oct. 8 3 6 0-04 0:05: 
Period... 1,470 7 169 eae Seal Period.. 730 2 121 0-81 6:39 
1 For period Nov. 1 to 21. 2¥For period Dec. 1 to 9, after which winter conditions obtained. 
36—DEADMAN RIVER—above Criss creek Drainage area, 300 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 15, tp. 22, rge. 22, W. 6th mer.; above mouth of Criss creek. 

Records available—April 22 to Nov. 21, 1913 ; April 1 to Dec. 9, 1914 ; Mar. 22 to Sept 30, 1915 5 
Aor letofOct. 315, 1916, 

Gauge—Standard staff gauge; read daily. 

Channel—Gravel and silt. Control apparently changed during 1915 freshet. 

Discharge measurements—Are made by wading or from the bridge. 

Winter flow—Ice conditions exist during January, February and March. 

Accuracy—Is considered good ; results should fall within 5 or 10 per cent. 

General—The waters of Deadman river are extensively used for irrigation, and its flow has been 
measured at a point 3 miles above mouth, also above the Walhachin intake, and in the di- 
version flume. A dam below Deadman lake, 20 miles from the mouth, stores water for 
irrigation. For further details of flow see Water Resources Papers. See also particulars 
above respecting flow of Criss creek. 


* Revised estimate. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge é Area of Mean Gauge ; 
Date section velocity height Discharge Date section velocity Karehe Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 1915 
April 22 72°8 3°5 3°52 256 2- April 1 7 1-0 0:76 7 
SOR 91°7 3-1 3:60 2811 Mic Yom 10 1-4 1-10 14 
May 17 115-0 4°15 3:95 4101 Aug. 26 21 1-7 1-46 35 
June 11 32:9 3:00 2°38 993 1916 
Aug. 15 19°4 2°53 1-80 494 May 11 92 3°38 3°49 5 
Oct. 6 9-2 1-11 0:93 104 June 15 67 2°83 2°86 190 
1914 Aug. 18 22 2-60 1-74 56 
May 24 83 3:36 3:4 2781 Oct. 13 8 2-28 1-00 18 
July 10 29°8 1-45 1-6 44 


1Measured from bridge. * Measured 50 ft. below gauge. % Wading 50 ft. above gauge. ‘4 Wading 20 ft. below 
gauge. 


MONTHLY SUMMARIES 


. ° ay Run-off . ~ Ly Run-off 

Discharge in second-feet depth in Dischargein second-feet denih wn 

Morth ‘ Per jincheson|!| Month Per |/inchesgn 

Max. Min. Mean | square | drainage Max. Min. | Mean |} square | drainage 
mile area mile area 

1913 1914 

UACTT EN Uw SN is. Sst | A SS PRR ey Meee Penn ee cramer April... 267 23 154 0-51 0:57 
WAY 2 3s 481 145 261 0-87 1-00 May...| 562 135 364 1-20 1-40 
June 156 42 90 0-30 0-33 June... 122 73 96-6 0:32 0-36 
Pitllync ee 133 42 92 0-31 0-36 JULY. cs 81 i bat 54°3 0-18 0-21 
AMS. eae. 57 1 31 0-10 0-12 ae 2-.: 66 42-5 54 0-18 0-21 
Sept..... 11 10 10 0:03 0-03 Sept.... 37°5 11 25 0-08 0-09 
Oct 12 10 14 0-04 0-05 Cet, 11 9 9-1 0-03 0-03 
WOViwc< - 14 11 12 0:04 0-04 NOV... 13 9 11-1 0-04 0-05 

EOS Gareee rane |, ee PPC tee as c¥a teva hades evoke ane ONruwedo is alle-d Nits eat wrerev'nne Dec.! .. 9 ALL Rs cys ake Rea drata eaidhe Met uatentane-s tote 
Period... 481 10 (2 0-24 1-93 Period..| 562:°5 9 96-0 0:32 2°92 

1915 1916 
April... 25 3 14-2) 0-05) 0-05 || April... 225 24 85) 0-28| O-3l 
May... 140 11} 46-0] 0-15] 0-17 || May... 390 215 270 | 0:90} 1-04 
June. . 335 56 | 94:1] 0-31 | 0-35 || June... 380 120 225 | 0-75 | 0-84 
July 730 85 | 197-0] 0-66] 0:76 || July... 215 88 150 | 0:50] 0-57 
Aug 155 25| 63:-4| 0-21] 0-24 || Aug... 88 45 64] 0-21] 0-24 
Sept..... 30 20} 24:8] 0-08] 0-09 || Sept... 78 52 64| 0-21 | 0-23 
COPE MES SOON, Sie ey ALY Se (eae Sea Oct.... 56 14 24 | 0-08] 0-09 
Period... 730 3 13°2 0-24 1-66 Period.. 390 14 126 0:42 3°32 
1¥For period Dec. 1 to 9, after which winter conditions obtained. 
37—EAGLE RIVER—at Malakwa Drainage area, 350 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Malakwa highway bridge ; sec. 9, tp. 23, rge. 6, W. 6th mer. 


Records available—May 14 to Dec. 31, 1913 ; Jan. 8 to Dec. 12, 1914 ; Feb. 7 to Dec. 31, 1915 ; 
Feb. 16 to Dec. 13, 1916. 


Drainage area—Above gauging station, 350 sq. miles ; above mouth, 420 sq. miles. 

Gauge—Standard chain gauge, situated on highway bridge ; read daily. 

Channel—Uniform and straight for 100 yards above and below the guage 

Discharge measurements—Are made from upstream side of highway bridge. Velocities are uniform 
and not too high. ' 

_ Winter flow—Partial ice conditions exist on the river during January and February. 

Accuracy—Considered to be good, fourteen measurements having been obtained at varying 
stages, but gauge readings during March, April and May, 1914, are not considered very 
reliable. 


* Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge : 

Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-fe et Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 May 18 718 3-98 4-90 2,860 
May 14 674 4-00 4-80 2,690 July 16 719 4-14 5:05 2,972 

rans 1,100 6:46 6:80 7,110 1915 
June 7 1,090 6: 20 6:70 6,750 July 20 667 3°10 4-50 2,085 
July 10 740 4-14 5-12 3,060 1916 
Aug. 27 580 2°49 3:70 1,440 Feb. 24 387 0-81 2-02 a2 
Nov. 7 454 1-36 2°61 620 June 14 850 4-64 5:95 3,960 
1914 July 11 790 4°05 5:43 3,200 
Mar. 3 206 1-24 1-80 257 Sept. 13 510 1-86 3:27 950 
MONTHLY SUMMARIES 
: : 4 Run-off ; : z { Run-off 
Discharge in second-feet dentnan Discharge in second-feet depubind 
Month Per inches on || Month Per inches on 
Max. Min. Mean | square} drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 1914 

aD ERTL Seer |r Pas Dwar leaden ile ne eninee | AE meee Eee Jan. 422 320 362 1-03 1-19 
ges oo laiccdi | Ua shn > yah hy pain se eatir Lea agree PMPs yA be ben bea 2) gtk Feb.4 320 256 268 0-78 0-81 
INE AT ie | Peet oie eens [lene Gems ree Lk a ea ecmne | Ma tes pear ae Mar 445 225 326 0:93 1:07 
BAPE AL Ep eres peer ho tevet sto Y ihre sod pct uel glee nanakes| Sedeteaea ee ene April 2,285 400 1,559 4:46 5:00 

ay} Se DOe sete we 2,860 8°17 9-45 ay 2 4,025 2 O50 Rie eee al ce ea ae eee 
June 12,200 3,370 6,444 | 18-42 20:58 June 6,800 2,350 4,063 | 11-61 12:96 
July 3,950 1,670 2,861 8°17 9-45 July 6,650 1,090 2,632 7°52 8:66 
Aug 2,150 1,110 1,739 4°97 5:75 Aug 1,292 632 896 2°56 2-95 
Sept 3,540 690 1,228 3:51 3:93 Sept 2,050 445 769 2-20 2-46 
Oct 1,670 480 804 2-30 2°65 Oct 1,620 550 849 2:42 2:79 
Nov 730 S00 |= BOLO 1-48 1°65 Nov 1,620 422 785 2°24 2-50 

Dec 480 215 318 0:91 1°05 Dec.3 605 SDR | Biers. outa, 01) boc phy cys aeons 

ETI OES eee ne Hie: nce Leet Ror iptere a gee pom | See arene Year 4.. 6,800 ras e332 3°81 Ss eee 

1915 1916 

Mar 880 170 409 1-17 1hG335) Maran 800 250 510 1°46 1:68 
April 2,680 660 Pal 4-92 5:49 April... 2,300 650 1,180 3°38 3:77 
May 4,330 1,750 2,806 8:02 9-23 ay 3,800 980 2,180 6-23 7-18 
June 3,670 1,650 2,365 6:76 7°56 June 10,000 2,140 4,300 | 12-29 13-71 
July 4,020 1,360 2,200 6: 29 7:24 July 5,000 1,800 3,070 8°77 10-11 
Aug 2,000 780 1,174 3°36 3°79 Aug 1,930 800 1,220 3:49 4-02 
Sept 815 Soo 530 1-51 1-69 Sept 1,220 520 830 2°37 2:64 
Oct 1,240 DOD 696 1-99 2-30 Oct 550 355 430 1-23 1-42 
Nov 950 355 533 152 1-70 Nov 500 21D 375 1-07 1-19 
Dec 400 200 348 0:99 1°14 Dec 305 225 260 0:74 0:85 
Period... 4,330 170 1,278 3°65 41-49 Period..} 10,000 225 1,440 4-12 46:57 


1 May 1 to 13 estimated. ? For period of 20 days. 3 For period Dec. 1 to 12. 4 Partly estimated. Ice condi- 
tions during parts of January and February. Gauge readings for part of May considered unreliable. 


38—ELK RIVER—near Elko Drainage area, 1,450 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At the cable station, 50 yards above the highway bridge 4 mile from Elko, East Koot- 
enay. 

Records available—April to Nov., 1914 ; April to Dec., 1915 ; Jan. to Dec., 1916. 

Drainage area—Above gauging station, 1,450 sq. miles ; above mouth 1,800 sq. miles. 

Gauge—A chain gauge was established at the Elko highway bridge, in November, 1913. When 
the cable station was established in May, 1914, a new gauge was put in at the section, 50 
yards above highway bridge. Readings daily. 

Channel—The channel below the highway bridge is confined in a cafion and is permanent, though 
log jams may occasionally affect the gauge readings. The channel above and below the cable 
station is straight for approximately 40 yards. There is a distinct riffle 30 yards below the 
section at low water, but, at high water, it is drowned by the water backed up by the narrow 
cafion below. The low water contro! below the cable station may shift somewhat in high 
water, 

Discharge measurements—Are made from the cable station. The section is ideal at all stages, 
except extreme high water, when it is impossible to obtain accurate soundings. 


* Revised value based on recent measurements. 


* 
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Winter flow—Partial ice conditions exist and frazil ice may be expected. 

Accuracy—The measurements should be very reliable. Before July, 1914, the chain gauge caused 
trouble. The rating curve appears to be good. The results after July, 1914, should be with- 
in 5 per cent ; before that date, within 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ‘ 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 April 24 672 4-17 4-90 2,800 
Nov. 11 300 4-42 3°20 1,330 May 13 838 5:96 2-40 5,000 
1914 ae 135 5-24 2-00 3,940 
June 5 1,410 tas 4°55 11,000 June 15 724 4°89 1-80 3,620 
Pine lug. 1,140 7°47 3:60 8,570 Aug. 28 482 3°03 0°55 1,460 
er 9 1,200 7°42 3°80 8,950 1916 
July 30 515 3:48 4-80 1,790 Mar. 1 242 De ts ae 546 1 
Sia 26 536 3°51 4-20 1,880 July 29 763 4°35 5-12 3,320 
Oct 7 455 2°95 3:55 1,360 Aug. 21 438 4-97 4-44 2,180 
cone 14 458 3-07 3-60 1,410 7 19 674 3:45 4°65 2,324 
Dec. 18 281 2:24 2-80 630 | Sept. 11 614 3°21 4-25 1,970 
1915 bd 1 568 3:00 3:93 1,720 
Feb. 23 348 1-73 4-40 601 1\"" Oct. 6 443 2-30 2-25 | 1,010 
1 Tce conditions, 
MONTHLY SUMMARIES 
: : “i Run-off . : : Run-off 
Be sheath Seeondtoes depth in Ee eres By depth in 
Month Per | incheson}} Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
April con shies ee Pee a [RS ae Pe eet | ee April... 3,240 930 1,950 1-34 1-50 
DWN ee he, isc sc cde ecco os lls occas Score May... 8,290 3,380 5,820 4°O1 4°61 
Seay enn SP ee Ay ee (ee a | en ae June >...) 22,300 3,460 6,230 4-30 4-99 
I Pon dk ha eck chs cc este olla eda cacs Joly... 4,560 1,720 3,050 2:10 2-43 
AE ee ENE) cits clot sis Wershdx oo Pelee eed selc oa eres C Aug 1,720 4-220 1,470 1-01 1-16 
SDD oe ou |t Adega el Nee |e a eeeneen Panera ipnnnete .e|| Sept 1,600 1,120 1,260 0-87 0-97 
OO ol eS Ae a FE Sn Femi cies Oct 2,060 1,330 1,500 1-03 1-19 
ENDER Or heck Ieee iid dliba ats aafitle pe Seba d Nov 2,660 1,270 1,660 1-14 sZt 
oy ES ee ee eee een poem oe oe Dec.! ) 2 i ae ee 850 0:58 0:68 
See PR MR dls oa 5 ics sss ave oA ibe awahs alawus o% SPIO Salle SEG OUO. Il cae ere pats 2,640 1°82 18-80 
1915 1916 
Se Nag ols fue gee a alee aw ca A OT AD baa 920 | 0°63 | 0-73 
es oS os ls SP ocd vd o sie] so vode ve fee ee Mare 6% BOs <0 ls wees ha eetaie e's 680 | 0-47 0-51 
UGE ele are ROR ete lte 3 ders ed oie otc doe eee Dlr. Us taste sob ocwries « * 950 | 0-65 0-75 
April 2 4,080 1,060 2,220 1:53 1°71 April 3,520 1,480 1,990 1-37 1°53 
May 6,560 2,920 4,260 2:94 3°39 May 8,200 2,880 4,339 2:99 3°45 
June 8,800 3,030 4,780 3°30 3-68 June 22,600 4,200 11,500 7°93 8:85 
July 6,420 2,510 3,490 2°41 2:78 July 14,200 2,880 7,640 528 6-08 
Aug 2,010 1,380 1,740 1°20 1-38 Aug 2,880 1,860 2,300 1-59 1-83 
Sept 1,340 1,200 1,260 0:87 0:97 Sept 2,730 1,280 1710 1-18 1-32 
Oct 1,310 1,200 1,260 0:87 1-00 Oct 1,280 1,140 1,180 0:81 0:93 
INOvi ss: 1,310 1,020 RAO 0-81 0:90 Nov 1,330 1,040 1,160 0-80 0-89 
Decry. 1,230 980 1,070 0-74 0°85 DeGx tele ate ce oslo ee sh 1,080 0:75 0:86 
Period... 8,800 980 2,360 1-63 16:66 Nearieat) 22600 a ie. 2,950 2-04 Qiks 


| Partly estimated. % Gauge readings were taken during Jan. to Mar., but ice conditions did not permit estimates 
of discharge to be made until March 18. 


39—ENGLISHMAN RIVER—near mouth Drainage area, 111 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—}4 mile from mouth ; 1,000 feet upstream from Island highway bridge ; 2 miles from 
Parksville. 

Records available—Broken records Feb. 15 to Dec. 31, 1913, by Provincial Water Rights Branch ; 
May 19 to Sept. 21, 1914, and Dec. 9, 1914, to Dec. 31, 1916, by B. C. Hydrometric Survey. 

Co-operation—Provincial Water Rights Branch established station in 1913. 

Gauge—12 feet of enamel staff, in two six-foot lengths, situated on right bank, 100 feet upstream 
from measuring section ; read daily. 


* Estimate by B. C. Hydrometric Survey. 
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Channel—Even gravel bed ; channel straight for 500 feet above and below section ; one channel 
at all stages ; liable to shift each year. 


Discharge measurements—Cable carrier used at high stages. 
Winter flow—Open all winter. 


Accuracy—Fair ; monthly summaries given below for 1913 and 1914 embody revisions based 
on later measurements. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
19138 Aug. 29 110 -2 1°47 .19°9 
Feb. 15 TBS iM etait conte 1°48 315 1 Dec. 10 227 1-2 2°50 266 
Aug. 9 BO Riel Getors testi oee 2:21 51°51 1915 
Dec. 13 AAG AR en ere otis 2-21 1,082 2 April 14 279 2-02 3:00 563 
ves W¢ Sih PAN Wem ce SR ee 1°85 758 2 Sept. 3 24 0:45 1°60 10-7 8 
1914 Nov. 2 453 2:18 3°50 986 6 
May 19 160 1:9 2-50 304 3 1916 
July 9 156 0:8 2°00 1274 Mar. 18 446 1:47 3°18 657 
Aug. 29 14 125 1:47 215 Oct. 28 if 0:95 1°58 16°37 


1 Metered near Major Greig’s ranch. 2 Metered at Island Highway bridge. 3 New station established by B.C. 
Hydrometric Survey. Gauge datum lowered 1:4 ft. ‘Cable carrier installed. 5 Low water section. 6 Not at 
regular section. 7 Wading measurement, new cable carrier installed. 

8 Discharge measurements in 1913 were made by Provincial Water Rights Branch. 


MONTHLY SUMMARIES 


: : ~ Run-off : : 43 Run-off 

Disdhinnge in scone feet Geeta __Dischargeinsecond-feet_ | (unio 

Month Per |incheson || Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 : 1914 

Feb.1....| 2,660 290 747 6°73 2°05 Bee loreal creer ce | eee ees ae ee eee ae 

Mar 500 183 Dirfal 2:44 2°81 Mar jin; if Sletelene ePenoil oral ato ara eel Grete) os Rreuler 6] lohan ete te cH Cn Rene een nae 

April 2 980 210 Bho} 3°36 2°38 ADT.) athe as | evnte ee cal ee IOs a coe Re | eee A 

ay 3 800 195 420 3:78 4:08 May & 500 180 330 98 : 

June 470 250 ont 2:94 3:28 June. 340 210 256 2:31 2°58 
July 415 65 192 1°73 2:00 July. 210 30 85 0:77 0:89 
Aug 65 15 35 0:31 0:36 Aug.. 30 5 22 0:20 0-23 
Sept.4 440 10 101 0:91 0:58 Sept.’ 640 3 63 57 °43 

Oct 1,785 78 280 2:52 2:90 Oot eae Pak Lea slee Cent ale ce Le Gee eae || ee a 

Nov.5 640 90 197 1°77 0:40 IN OVisistoce oss Woe ca 2 HP ara Fe sede Were ate tke eee | eae 
DO GT Sh] Pye See ofcer Orette Nae oe Ueno eal comonomer GecMeneee Dec.8 340 P35 195 1-76 1:37 

1915 1916 

Jan 3,020 165 613 5°53 6:38 Jan 390 150 190 1-73 1:99 
Feb 1,350 390 609 5°49 5°72 Feb 3,680 180 1,040 |~ 9°45 10-20 
Mar 2,600 250 656 5:91 6°81 Mar 3,440 340 1,160 | 10°50 12-10 
April 2,840 165 604 5:44 6°07 April 1,290 560 767 6°97 7°78 
May 365 150 230 2:07 2:39 ay 1,400 390 oe 6:70 7:72 
June 165 65 107 0:96 1-07 June 1,180 415 611 5°55 6:19 
July 65 30 44 0:40 0:46 July 560 165 322 2:93 3°38 
Aug 30 25 28 0:25 0:29 Aug 180 65 107 0:97 1°12 
Sept.? 25 23 24 0:22 0:25 Sept 65 30 41 0:37 0:41 
Oct 2,840 25 618 5-57 6°42 Oct 1,130 15 77 0:70 0:81 
Nov 1,640 170 644 5°80 6:47 Nov 1,290 114 368 So 30 3°74 
Dec 2,960 390 1,220 | 11-00 12:70 Dec 1,880 114 355 3:23 3°72 
Waren. 2 3,020 23 450 4:05 55:03 Year... 3,680 uss 481 4°37 59°16 


1¥For period Feb. 15 to 26. *Aprillto19. * May 3to3l. 4Sept. 1 to 7 and 21 to 30. §Nov.1to6. § May 
19 to 31. 7Sept. 1 to 21. %&Dec.9to 31. »® Partly estimated. ; 


40—FALLS CREEK—near mouth Drainage area, 89 square miles 


DESCRIPTION OF GAUGING STATION 
Location—Near mouth of Falls creek, tributary of Ecstall river, 18 miles above its confluence 
with the Skeena. 
Records available—Mar. 1, 1912, to Feb. 28, 1913. 


Drainage area—89 sq. miles from triangulation survey. The drainage area includes 12 fair- 
sized glaciers, and numerous snowfields. 


STREAM FLOW DATA—B. C. TABLES EY | 


General—The following summary has been compiled from records taken and supplied by Messrs. 
Ritchie, Agnew & Co., engineers, Prince Rupert. This firm in 1911, 1912 and 1913 made a 
careful study of the power possibilities of Falls creek and Khatada river, with a view to their 
future development for power supply to Prince Rupert. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off 
depth in | depthin 
Month inches on Month inches on 
Mean Per, drainage Mean Per drainage 
sq. mile aret, sq. mile ares 
IM eee te Yr 155 1-74 2-01 Oek WTA sess 1,003 11-30 13:01 
igo, A Vea ian 441 4-96 5:53 NOS ing ue cos 814 9°15 10-21 
Rie | SI oo Re rena 905 10°18 11-72 GES He ok ans 768 8+ 64 9°95 
STINGS Ua 932 10:48 11-70 PAD PITS iy bie kes 405 4°56 5°25 
Sib ee nie 1,040 11-70 13-47 WeDo femdléscacs 362 4°07 4-23 
PANU PRM 8 foto. 53 822 9+ 24 10:64 Year, Mar. 1912 
RIODUMBES oO oiea sc « 1,349 15°18 16-95 to Feb., 1913.. 751 8-44 114-67 
41—FINDLAY CREEK—15 miles from mouth Drainage area, 320 square miles 
SY Se a RF RS TS TERE SCE TAT BE 


DESCRIPTION OF GAUGING STATION 

Location—At highway bridge, on Findlay Creek road, about 15 miles from mouth and 7 miles 
from Thunder Hill. / 

Records available—April 1 to Dec. 31, 1914 ; April 1 to Dec. 31, 1915. Station discontinued. 

Co-operation—This station was maintained by co-operation between the B. C. Hydrometric 
Survey and the Provincial Water Rights Branch. 

Gauge—Vertical staff gauge, near Mason’s cabin, about 114 miles below measuring section; read 
daily. 

Channel—Rocky above and below section ; not liable to shift. 

Discharge measurements—Are made from the highway bridge. 

Winter flow—Winters severe; frazil ice. 

Accuracy—D, probably within 20 per cent. 

General—Up to the present this creek has been used for lumbering and placer mining. 


DISCHARGE MEASUREMENTS 


Area of Mean Gaug Area of Mean Gauge 


Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Aug. 1 184 °77 2-70 1,060 
Oct. 24 104 2°81 0:80 294 Sept. 23 107 2:90 1:00 314 
1914 Oct. 20 105 3:11 0:90 327 
April 13 84 2°56 0-72 211 1915 


June 18 374 10-52 6:20 3,940 Sept. 25 89 3°17 0-90 282 


MONTHLY SUMMARIES 


: ; eS Run-off : : foot Run-off 

Discharge in second-feet depen ____Dischargeinsecond-feet depth in 

Month Per |incheson |} Month : Per | incheson 

Max. Min. | Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 

1914 1915 

April 860 288 461 1°44 1°61 PN) 9U lope keer MEI Ohoerara Ven (are act oartind Plame Pee hohe ees 
May eG 500 1,030 Beas 3°71 ay 1,180 540 766 2-39 2°67 
June 3,950 1,120 2,000 6°25 6°97 June 1,640 710 1,110 3°47 3°87 
July 3,360 ~ 910 1,820 5°68 6°55 July 1,640 710 1,120 3°50 4°03 
Aug.! 1,120 400 688 2°15 2°48 Au 1,180 620 811 2°54 2°93 
Sept.1 710 288 392 1-23 1°37 Sept 540 288 363 1°13 1-26 
OGte. 325 270 303 0°95 1-10 Oct 325 270 290 0-91 1-05 
Nov 325 252 PALE: 0:86 0-96 Nov 288 238 2538 0-79 0°88 
Dec PAS dw | NS ee iS Ene 245 0:77 0-89 Dec 252 238 245 0°77 0°89 
Period... S000 Flee ten ees 802 2°51 25° 64 Period. 1,640 238 795 2°48 17°58 


1 Partly estimated. 
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42—FRASER RIVER—at Chilliwack* Drainage area, 88,300 square miles 


DESCRIPTION OF GAUGING STATION 
Locatton—On front wharf at Chilliwack. 
Records available—Gauge heights only, Feb., 1906, to Dec., 1915. 
Co-operution—These records were taken by the Department of Public Works, Canada, New 
Westminster office. ; 
Gauge—Staff gauge ; read about 10 a.m. daily, with occasional exceptions on Sundays. It is 
believed that there has been no change in zero elevation since gauge records have been kept. 
Due to silt, however, it is not possible to read the gauge at extreme low stages. 

Datum—Zero is 21-96 ft. below deck of wharf and 22-56 ft. above Sandheads zero. t 

Bench marks—Concrete pillar at S.W. corner of shed, close to side, iron pipein centre. Elevation 
41-82 feet in reference to Sandheads zero and 19-26 feet above gauge zero. 

Discharge measurements—None have yet been made at this station. 

Remarks—Subject to tidal influence to small extent, about a maximum of 6 inches at low water 
in winter. 


DAILY GAUGE HEIGHT OF FRASER RIVER AT CHILLIWACK WHARF, 1906 TO 1915! | 
1906 


Date Jan. Feb. Mar. | April May June July Aug. Sept. Oct. Nov. Dee. 


ee ee ee nn ee ee ee 


, at , at , at / 4? / 4y , 4“; , ut / Mt y at / 4 / ut 

Lice peel wee ee 3 0 Lys lye C67 | 113 2) SLOP Ose 1Ose3 Gy ty) 8 0 i 3 3 6 
Sah teas le ihe eee 29 Ly See ale Ae, gO Sal LO On sO Gimao Th SS, Cie 3 3 
PT had a A fees Cee 3 0 10 2 3 S00 el Sale OsSLOn sO Ba 8 0 6a 3 3 
A ane Saat ete ain Py NY) 1 <0 Zi Sisal CeO elt Oe ORO OOM bo 6 6 3 3 
Dna 8.8, be Nl ceatahs) Soe 2.9 1 0 P40 XY ce Pak Gaal. 3 Sao ( CRS 6 9 3 3 
Get eee Rise ets atte ne 2-6 1. 0 3 0 Oe On ie Om eters OS (6S! “AY Gano 3 3 
PERS AR TY BORISP. ak Zhe 0 3.3 OROO PIAS IG | tLe O fe} ome a0 6 6 3 6 
Deicke Pal alas ae AY) 1553 3 6 Sita] mek eae | eee. 8 6 96 he 3 6 3 3 0 
LGC ae Binge bogs leek ee 210 laid SiG Se Oue Lea 2 ees 8 6] 10 6 8 0 62s 2 9 
tC yee oes det Piet dees 19 ibe 4 3 S267 Ee Onl 2G Seon LOS D8 7 0 2 3 
Bites shoe t a saues pe 0 4 6 See One L (OS ete S2uGs | 1OR.6 9 3 OVAY 2 3 
EOL an We nay er Lao 0 9 4 9 Sa OM PET. O Gel 2ae6 Si Ose LOG 9 0 Ong 2 0 
Le gor gel ena oe 0 6 4 6 Si Onl TL OS 12586 Seno a| emo 8 6 8 0 2 0 
Le Oia ny Sones Biren re T2556 0 6 4 3 $9 110 9] 12) 6 Sao o @ 8 3 9 Loe 
LG ere cm al ces 1 3 0 6 4 0 OM Os LO Ome ZO 3) XY Sao 8 3 8 3 2 0 
BGA ite Sal ae yer. lees 0-9 4 0 DT Gz 1OMGa ei2 S23 9.0 8 0 9 0 COAG 2 0 
LT ere tae eae ee ec} 0. 9 4 0 OF Oe LOM Olie 2am oF 0 4a Ob) LOY O 0 2 0 
RS Ce cus ACM eerie 1-36 0 6 4 0)10:0.4 10. 6.} 12 6 oe) 7 0 oan OuE6 ry 
dO ee eure Sad ahs 2 3 0 6 4S LOUMOM IO Mes aly UZ AeS 3S #6 © yy 90 6 0 3 0 
OO. ee oct eee ae 2 0 0 6 OF SOT LOR Sa Omran eL oes 8 0 y eae 86 6 0 3 0 
of Oe eee A AS 2 0 0 3 GS | 107-35) 10 Oy 12.038 <6 SiO S73 SaG oa 
Jo AMER a TS Ate ee pe 109 0 3 OF ,9 AO TO 4 10s OH ad ao 8 3 8 0 5 3 3 0 
De ctahe ee ee ce ele ke 19 0 3 COU 1Oes Be Dp ee Gao 8 6 7. 6 5 0 3 6 
YN SPR ALI Ak ARR OB EAS 0 3 6 0; 10 6 Oe On| glk a Gano 8 6 CS 4 6 3 3 
V1) 6 De a ame me eG 0 3 Gr poa|c 10556 OPTOM pian 6 3 SiS Doe 4 6 3 0 
2 A OA ate EP le ate 0 3 Ge GH LO ss9 OOM el 0 CaS om On LOO, 4 3 3210 
IE Rta ARR AE Breen NE 1 Unie 0 3 CaO EL) OTe Oo Sel taeO 6 3 CEG 8 6 4 3 2 oo 
25 cSe eae eH Gl ht AG 2 Leo 0 6 qo, CUCL Oat Re oO Shao G7sS oe oye AY 4 0 2 6 
POG erie oer o tel | kone steel oat etebete rs OmnG Como ele OM LOS nt Onno 6 3 (an6 8 13 Sie. 2 6 
SO emits crctosyl sorensie oes) Seamer ies OuLo Conds ella O en etO eso) aL Oma 6.9 ee 9 3 9 2 6 
leeway: tier teeere uous, Huohaeas LP Shih ere 1p Gee Re in ia 10 6 Gi DO hist hinted en penton 2 3 


1 As will be observed from the tables, the Chilliwack records are given to the nearest 3 inches on the gauge 
from 1906 to June, 1912, and subsequently to the nearest inch. 


* Gauge height records in connection with navigation requirements have been made by 
the Department of Public Works, Canada, on the Fraser river at Mission and Sumas as follows : 
MIssIon— 

Location—Pier of C.P.Ry. bridge. 

Records avatlable—Months of May, June and July, 1895, to date. 

Gauge—Board. 

Datum—Zero elevation is 9-23 ft. above Sandheads zero.t+ 

Bench marks—Base of rail, C.P:-Ry. Mission bridge, 44 ft. above Sandheads zero. 

Remarks—Subject to tidal influence to the extent of 3 ft. in winter. 


SUMAS— 

Locatton—At mouth of small slough near Miller landing. 

Records avatlable—1892 to date; gauge does not read below 13-14 ft ; extreme low water is 
about 12 ft. 

Gauge—Automatic ; installed in 1892. 

Datum—Zero elevation is same as Sandheads.t 

Bench marks—Concrete B.M. erected near gauge. Elevation 38-95 ft. 

Remarks—Subject to tidal influence ; the daily range varies from zero at high water with 
neap tides to about 2 ft. at low water with spring tides. 

+ Sandheads zero is the extreme low water in the gulf of Georgia as indicated by the zero 
of the tide gauge at Garry point. 
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4 Levels affected by ice, Jan. 15 to near end of month. 
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6 Dry at gauge, does not record extreme low water. 
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MTP ets sve <0 ie 5 ak 4 0 6 0 95:7 10) ii 9 11 ae i S026 S 
ier nP sc 5 c ie r 4 9 6.) Gel tO 70 ed Os 9 9 9 G6 -9 " Sts oe 
ho a 4 #3 “ 6 0 1 3} 10" 07 10 7S 9 6 6 3 a 2 9 + 
Oe oo ee: " : os > Oo 8 0 Oitd fy toy G74 10 By 2 9 S, 
OM Bie 5 es we o G to mee 210) 10° 7 9 1 5 5 ie 2 6 S 
| ee eee 5 is Me 3.6 8 9 9 161010 “S 9 0 5, 9 ie rays os 
1 Pe a ae is i iG oS @ 9 97; 10 -3 9 0 4 6 iss Dry * 
AS Peete ioe a 5 Ss is - Siig, 9 4 9 “SAb 20 xs 8 9 4 4 $s . “ 
1 ee eae * ns ie 5D 9 6 SS i. ti. 3 8 6 4 0 pe ie + 
BSCE kee tt: s te ci ry 5 0 2 ee Sa) eA ee 8 4 3 9 $i = ite 
2 5 Wa < Us: 9 5 GGT he 2 8 4 3. 6 # - =f 
ct (aoe me oh 1 5 10 9 4 6 1 ig it 8 4 3 2 i 
BL See Tes: « oe ¢- Got 9 3 Sie 10. Ss 8 4 3 0 - 2°9 <6 
UO Pe ee. is Ne os 6 4 9 5 oS 8, 10° 7 8 6 3 0 pau | 2°8 xp 
AE ees ee 5 ie “9 Ge 7 5 ee (a We ae Se: C4 em SB awlk 3 0 3 0 2°6 fer 
2 hyo a 5 iy a 6 6 Oe tt eet tO. SS 8 9 a 1) 5 ee 2°3 oe 
Nett gn bia) os sd Sy 6 4 99 10105 S| i te 3° a 2 3 41] Dry3 e 
25) er re 7" vs > 6 3 911 }10 3;],10 4 9 0 3 5 a. 2 = i: 
oe Re - “ “y G22 (LO. 2OeL 16s i i0aS 9 0 a. §& 3 0 ¥: a 
Ste Cee eae ¥ ~ = Sieel 2S hi a 19 2 9 0 3 4 5 ee * = 
BAG ats ss Seals. “5 3% oy 6) Os} 10. 6 OL Le 2 8 ll 3 3 4 0 -y i. 
Boies secuctetens sei 55 ae CO Le) 7 9 9110 3 8 11 S. = 4 9 oe es 
74> eee ae ~ ri 5 6 O Lh.) 40 2 ON Ee: 3S ee oi. 6 3 i re 
Oa Wee = id ad (ee eo i as ao Fe Pips fia 2 8 6 3 0 5 6 “ > 
SOT S ee Ne aes ee bs S 8} 10,9 110..9 110° 2 + a 2 9 5 9 = ee 
= UA ae Se Me Sls ME dye 8 Les lg a ep) eer 10 2 a ee Ree Set a ee OAL. = 
1 Gauge dry below 2’ 9”. 2 Gauge dry below 2’ 5’... % Gauge dry below 2’ 3”. 
HIGH WATER ON THE FRASER RIVER 
Maximum gauge heights recorded at Mission, Chilliwack and Hope.* 
Mission bridge Chilliwack wharf Hope 
Year Gauge Above Gauge Above Gauge : 
Date height | Sandheads Date height | Sandheads Date height Discharge 
recorded zero tT recorded zero ft recorded | 4t Hope 
Firs BF , wu" ed: , ” Feet Sec.-ft 
1876 June 29 22 9 Bey Deas | liseveeeattas See eesas| cet evet erty ocye FE waapettauomaeceas IH lash eirenaveretetay | Gs Sree eb eveteain pat aral a eccre aeae 
"1889" 14 23 10 gD Sa | SR RE BEDE AICS § VTL AY it OM | ER Dai inet emer YORE aN 
is94. ar’ 259 To fet ate BNA che Re TALE | |e ARES AOS Dyce 5 bey S78: 
ae een be: 19 8 Pia orl se ce ACIS ea Wier Heimer 2c Pura cicacacmnee seed | RAE ania Sina S| barrie arsine Le Ag oe Ura 8 
1896 July 9 21 9 UO Tales tans, Sie Wares estan ors. AGI Soiree aia se detete |b cle cokeve se nohele, him 0 we Gia a oe oA enemas scteet me 
1897 May 24 18 5 Bd MMAR Rese tiers SWractet abe nie anlens [chore noe eae ciate ote tales wheter aon Po at ete eters 
1898 June 16 Sa 6 AM Da ieee tala aa ata ttt ine coud |e ehetsde ons az eete Aeon ete atone rete, [ oe erecaaao sane lina he meres 
1899 July 13 19k ZEMAN NWI cede tals ork [aoaee ate elle oi iie eessece late: er otoNP cieit oro co Malas [ra oh areata le os, | etetaliets otiecas 
1900 June 27 FH eA Nereis tata ees [ame rd tera teittace tik tina spares mahip cl cveud cderateters | or okche, Sets onde Ineesteks tal sucee e 
1901 SS 19 6 Pata BUS Ipkee ltl lawaystss OR RSER AEE Ne Fay eke goa IRCA Cae Ne ear geo H ES ee I abet Ee gear | Mth acy 
1902 July 7 17 O ZONE Mi barenope tote cress ce seve eietel sean ey whesevac Galaue vidlty opaces ns ote, tayo ed tie coue ote ted ote [aca wicuavao ate ome 
1903 June 18 22 6 aE BO | eaeevavebane ate [lotsa = coerainks lie cholic eaters Sill licre Soe ere eis co fauevare ats Guava liar siadotemcataees 
1904 July 11 LSoak Are lta tthe cohol sean exer cee [ts aief sPatahal ois.-3 | [tessa a. ofa Bass ies asian or shy aller anee eeamerar are 
1905 June 12 16 3 ZOMG TA Rekch<voeeteeI a allie dota atoten esc atle aie ecomeha acetal eye eh euatetene |e aitmraranara Sieve | lols alk osha Pas 
1906 || July 13 136 22 9 |lJuly 10-15] “12 6 1 Re S| aaa Cine CAE Re te is We 
1907 || June 4 17 8 2611 ||\June 3-5} 15 9 BeAr hint, Bi Mele gre ame white Ohi 
1908 “15 20 0 29 3 mAs) 497.0 PU Wk | Rh RE eR as Be SS 
1909 My dal W 18 2 20 5 “© 16-17 15 6 ear. ci GRee cei 5 Bel acetate ot cisva maar s cys ar oce%e 
1910 “16 15 6 24 9 ae | 14 0 cy fae | RR Se es Tat Ns a IER 2 
1911 “ 19 19 1 28 4 6 Tonk AT. SOr Tin Nene pce’, te: Aga) Seen eer 
1912 “26 15 11 25 2 te 25 14 9 37 4 |lJune 24-25] 25-2 262,000 
1913 fib 18 10 2821 © 14-15 1720 SOIe ‘© 14-15 30:2 362,000 
1914 “a Of ome 26 5 26-91) 15 3 37 10 a 6 27°2 302,000 
1915 July 16 LigeG 20 9 |\July 15 Cas, 34,2 ie: 22°3 204,700 


Seen a 

* The records at Mission bridge anid Chilliwack wharf were supplied by the Department of Public Works, Canada. 
The records at Hope are by the B. C. Hydrometric Survey. 

+ Sandheads zero is the extreme low water in the gulf of Georgia, as indicated by the zero of the tide gauge at 
Garry point. 

Note.—The mean of the maximum annual gauge heights recorded at Mission bridge during the 4-year period of 
the record at Hope is 15’ 10’ ; same for the 10-year period of the record at Chilliwack is 16’ 9’; same for the 10-year 
period, 1894 to 1903, is 20’ 4’; same for 22-year period, 1894 to 1915, is 18’ 5’. It will thus be seen that the mazi- 
mum stages of the Fraser river reached during the last 10 or 12 years have, on an average, not been so high as the 
stages reached during the preceding decade. 


364 COMMISSION OF CONSERVATION 


43—FRASER RIVER—at Hope 


Drainage area, 85,600 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Hope, in sec. 16, tp. 5, rge. 26, W. 6th mer. 

Records available—March, 1912, to Dec., 1916. 

Co-operation—Gauge read by the engineers of the Kettle Valley railway. 

Drainage area—Above station, $5,600 square miles ; above mouth, 90,000 square miles. 


Gauge—Painted on rock bluff at Kettle Valley Ry. bridge ; read daily ; also cable gauge on Kettle 
Valley Ry. bridge, same datum, established Aug. 19, 1916. 


Channel—Permanent, with deep water ; swift at higher stages. 


Discharge measurements—Some made with meter, some by floats. Since completion of railway 
bridge measurements are more easily made. 


Winter flow—Not usually ice enough to affect the gauge height-discharge relations. 


Accuracy—The completion of the Kettle Valley bridge has materially improved conditions. - 


Monthly summaries given below for 1912, 1913 and 1914 embody revisions based on later 


measurements. See NoTE page 309. * 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge f Area, of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1914 Sq. feet |Ft. per see. Feet Sec.-feet 
1912 July 10 25,300 10°3 24°0 234,000 4 
Mar. 5 14,405 1°3 10-0 18,3001 || Aug. 28 18,200 6:2 16°8 101,000 ¢ 
June 6 19,835 6:8 21-0 147,000 Oct. 28 16,200 4:4 14°5 72,800 ¢ 
he 28 26,300 8°5 24°5 225,000 2 1915 
Sept. 24 12,500 5:9 14°0 73,4002 |} Mar. 31 16,800 2-1 12-2 35,200 § 
Sept. 26 17,200 4:0 14°7 70,0003 |} July 2 24,490 8-1 21°8 199,000 > 
1913 Oct. 31 20,000 4-2 15:6 84,100 5 
June 21 27,100 10:2 26:0 278,000 4 || Dec. 17 15,500 1:7 12 26,500 5 


1Section at gauge. % Measured at Yale. %Section above gauge. 4 Float measurement. 5 Kettle Valley bridge. 


MONTHLY SUMMARIES 


* Measurements from latest maps indicate rather less, about 84,500 sq. miles above gaug- 


ing station. 


: : P Run-off 
Pie apae te sscond ieet depth in 
Month Per | incheson 
Max. Min. Mean square | drainage 
mile area 
VET Oye ol ee Rie Leek icll Lobes on hea et] ERMC E MRI | Seer Oa Aaa DEC nA age 
PATSY Le eprall eteue fer eretere'| | crercimaks, atcrl cieselene a call enaicevs se rai] Gre generar ues 
IVER Verret te mieten eer tered aan ert We 4a goes y ahr seat ersrti 
RV ARTIO LN eae SST Silicict are ete tes | scares wie Pola eel e steele She ceeee ioe 
MULL Pare te ees abe als lara ic Os coh ell Sects te oon! Ste patate foce ce 
AUER MRE Pe MUEP aN Aelacaviaie,. S05 Setl's ‘nays Gets: of arama coal | Gistee S avesase 
Se re arte elie pareaiies sce Lecerevateraicialf tece clover castene Bic tale 
ON rete eee rere oe eee a eile ache cia ne Aivoietc yore | acca a eeesbole 
INTE Sainte ciel BiecSeAiC Ok Cl OLEEE REE aaa ROPE cand CaP En [tio ian feeoeas 
Dy cram tme iy tee mcd Peal Meee dct hs ora ats tohcnescahees arate esetie cere ote 
LEP se 76 HS 4 ie eas eerie Ne blades, tt bet (enue ea WeeeB Dies nes| Hee 1 dei at 
1913 
Jan 24,600 12,700 18,200 0:21 O: 24 
Bebe s 42,700 19,000 25,000 0:29 0-30 
Mar 26,900 | 18,800 | 20,200 0-24 0:28 
April 68,800 | 18,300 | 34,700 0-41 0:46 
May 199,000 | 32,3800 | 95,300 Loopy 1-28 
June 362,000 | 208,000 | 292,000 3°41 3°81 
July 286,000 | 203,000 | 229,000 2°68 3:09 
Aug 232,000 | 190,000 | 212,000 2:48 2:86 
Sept 197,000 | 89,000 | 189,000 1-63 1-82 
Oct 87,400 | 51,200 | 62,300 0:73 0-84 
Nov 56,400 | 26,000 | 35,700 0:42 0:47 
Dec 26,000 | 26,000 | 26,000 0-30 0-35 
Year... .1 362,000 12,700 99,117 1°16 15-80 


Month 


Period.. 


Jane. 


Discharge in second-feet 


Max. 


20,400 
73,000 


.- | 242,000 
- | 262,000 
...| 224,000 


155,000 
106,000 . 
71,600 
44,900 
30,500 


“71,600 
29,600 
37,200 


--| 111,000 
.- | 250,000 
.-| 302,000 
. -| 262,000 
-- | 176,000 


95,800 
76,200 
82,600 
59,000 


.| 302,000 


Min. | Mean 
1912 
14,100 17,100 
20,400 40,700 
71,600 | 176,000 
174,000 | 216,000 
142,000 | 169,000 
115,000 | 140,000 
52,500 76,400 
42,700 54,100 
31,400 | 37,600 
23,900 | 26,800 
14,100 | 95,370 
1914 
22,500 37,300 
23,900 27,800 
28,700 32,000 
29,600 74,100 
117,000 | 202,000 
214,000 | 252,000 
180,000 | 231,000 
101,000 | 131,000 
64,600 75,700 
57,700 69,500 
48,600 62,300 
27,800 | 38,100 
22,500 | 102,733 


Per 


mile 


_ 


SCOCOFPNNNOOCSS 


me COSCSCFFNNOSS 


262,000 


bo 
o 


Run-off 
depth in 
inches on 


square | drainage 


area 


CcOSCOFrNNNOoO 
i) 
~J 


rr 
bo 
for) 
© 


o 
or 
_ 


SCrRWWNOSSS 
“I 
to 


0:93 


16-36 
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MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off Discharge in second-feet Run-off 
depth in 


depth in 
Month Per | incheson || Month Per | incheson 
Max. Min. Mean. | square | drainage Max. Min. Mean | square | drainage 
% mile area mile area 
. 1915 1916 

“Jan. 43,800 24,600 31,300 0:37 ‘0°43 Jan... «+1 /27,800 12,000 19,200 0:22 0:25 
Feb. 28,700 21,800 26,500 0°31 0°32 Feb....| 41,600 25,300 33,400 0:39 0:42 
Mar 41,000 22,200 28,400 0:33 0-38 Mar....| 33,200 21,100 27,600 0:32 0:37 
April....] 115,000 41,600 88,500 1-03 1°15 April...| 66,000 22,500 45,100 0-53 0:59 
May....} 193,300 97,500 | 146,000 1°71 1-97 May. ..| 176,000 84,200 | 137,000 1-60 1-84 
June. ...{ 193,300 | 142,000 | 162,800 1-90 2-12 June. ..| 308,000 | 170,000 | 232,000 2°71 3°02 
July....| 204,700 | 158,200 | 177,300 2°07 2°39 July. ..| 276,000 | 172,000 | 228,000 2:66 3°07 
Aug. .| 168,000 | 100,900 | 130,600 1-52 1-75 Aug.. ..| 168,000 | 110,000 | 139,000 1-62 1°87 
Sept 97,500 40,500 59,600 0:70 0-78 Sept... .| 118,000 59,000 83,000 0:97 1°08 
Oct 81,000 32,700 44,900 0-52 0-60 Oct....}| 95,800 42,700 57,100 0:67 0°77 
Nov.....| 73,000 23,200 41,900 0:49 0:55 Nov....| 56,400 26,900 36,700 0-43 0:48 
Deal. . . 26,900 14,100 20,700 0:24 0-28 Dec....| 29,600 19,000 22,700 0-26 0:30 
Year....1 204,700 14,100 79,808 0:93 12-72 Year 308,000 12,000 | 88,400 1°03! 14°06 

44a—FRASER RIVER—at Lytton Drainage area, 63,000 square miles™ 


DESCRIPTION OF GAUGING STATION 


Location—Sec. 1, tp. 15, rge. 27, W. 6th mer., above confluence of Thompson river. 
Records avatlable—Feb. 20, 1912, to Dec. 31, 1914. 


Drainage area—Above gauging station, 63,000 square miles ; above mouth, 90,000 square miles. 


Gauge—Gauge painted on rock, and read daily. 


Channel—The channel varies in width from 200 feet at low water to 800 feet at high water. The 


flow is uniform but velocities are very high at high stages. 


Discharge measurements—Are taken from ferry boat, but should be accurate except at extreme 


high water. 


‘Winter flow—Open flow throughout the year 


Accuracy—Conditions for gauge readingsare good. Therating curve is fairly well defined between 


discharges of 10,000 sec.-feet and 100,000 sec.-feet. Above a discharge of about 70,000 
sec.-feet, the gauge-height-discharge relation was affected by back-water from the Thompson 
river, the exact effect of which has not been determined. Below 10,000 sec.-feet a revision 
has been made in the rating curve. This revision chiefly affects discharge estimates for the 
low water of January, February and March, 1913, and is embodied in the summaries below. 
The rating curve used for 1912 was revised for the 1913 and 1914 estimates, and the 1912 dis- 
charges as here published are probably too small at the higher stages. Generally speaking 
the accuracy of the data given below for this station should be within 5 or 10 percent. This 
station is now superseded by a station higher up the river at Lillooet; see next record. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Wei Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Feb. 20 2,850 4-32 10:0 12,300 July 25 9,180 10°25 23°6 94,000 
Mar. 26 2,803 4-11 9°4 11,500 Sept. 29 4,835 7°04 15:0 34,000 
May 31 14,600 9°66 32-7 141,000 1913 
June 26 16,100 10:07 34:3 _ 162,000 Sept. 5 7,860 9°53 21°0 74,900 


* Measurements from latest maps indicate rather less, about 61,100 square miles. 
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MONTHLY SUMMARIES 
Discharge in second-feet Laas Discharge in second-feet nick 
Month Per |incheson || Month 2 Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
VE ice eat tees Pate |e teas aes. [Scots cease ees ee | he ce eee Mar... 12,800 9,500 10,360 0:16 0:19 
NEE st RET IAED SI Gae GP: SA eel SEA emai April...| 51,200 | 10,800 | 30,760 | 0-49 0-55 
IVES ase oye peek te Herta coke rice ee tte bee etre Np earrarontah es oi) Sege calia ajtnginy May...| 159,250 51,200 99,560 1°58 1:82 
sb LIENS Re Nee tee tects Pere ete toll ha aa ot aldo! ive neuunnane torte June. ..| 173,000 80,700 | 122,200 1-94 2-18 
aD CLE vaeetews | Saorteey seer Crabbe hori] tosis by sastee | vepettoue ce fine avonebssetake July ...| 133,500 | 68,500 | 88,920 1°41 1-62 
BATT See Shee Pos PRI Noe ss tens ete ras Wyllie Be 5 yar lens epee ote Aug...-| 87,000 | 62,500 | 78,780 | 1:25 1°44 
SG) OUR aac Peta Wl cea i ee PA Patan [iba mc cae eet] Ree yIOee cel [RNR are Le Sept. 56,800 32,800 44,610 0-71 0:79 
OC Be Seca rl Baie Eas aL ter ciliea cmd ts sie eye lb Tekss Jo Westaanee Oct.. 51,200 25,500 36,930 0:59 0:68 
INO Ciera Oe | ere Atesactena cai crcmeinie Late ae ch eee leice Peres ei ome ter ethers cela Nov 25,500 13,800 21,600 0: 34 0:38 
Ly eee ecrtcaal Sete AES TI Se een | eee tte aeal slog he dueiaee Dec 21,000 12,800 14,950 0:24 0:28 
1 Bester eye Be, ll Be Gee A RR” SOT alec) Cree teh woe Pelee Ae oat) be MU dra c Period..| 173,000 9,500 54,870 0:87 9-77 i 
1913 tose 1914 

Jan 16,500 5,000 8,910 0:14 0:16 Jan... -] *238;000 9,500 14,840 0: 24 0: 28 
Feb 13,000 7,450 9,770 0:15 0:16 Rebs2 2.) 731,000 9,500 19,040 0-30 0-30 
Mar 13,875 8,200 10,510 0:17 0:19 Mar... .} 28,500 13,000 18,050 0-29 0:33 
April 56,000 9,500 26,450 0:42 0:47 April!..} 14,750 13 OOO ae ees er alti, acetal ones genres 
May 142,500 28,500 79,750 1:27 1:47 May 2. .| 145,500 14,750 67,670 1:07 1-23 
June 182,000 | 186,250 | 160,750 2aDo 2:84 June. ..| 190,400 | 116,125 | 148,020 2-35 2-62 
July: 143,500 99,250 | 123,310 1-96 2-26 July. ..}| 165,750 | 119,800 | 145,290 2-31 2:66 
Aug 114,875 62,500 86,050 is yy 1°58 AMIeLE oat, 000 66,100 87,590 1:39 1-60 
Sept 99,250 53,000 71,080 1-13 1-26 Sept. 67,300 47,000 56,190 0-89 0:99 
Oct 71,500 44,000 55,500 0:88 1:01 Oct.. 55,400 32,100 43,840 0:70 0:81 
Nov 47,000 20,500. | 30,860 0:49 0:55 Nov 36,300 23,000 30,100 0:48 0:53 
Dec 28,500 13,000 20,540 0:33 0:38 Dec 35,100 15,100 22,000 0-35 0:40 
Year.... 182,000 5,000 56,870 0:90 UIP SBs Year.. .1| 190,400 9,500 59,330 0:94 pho as 


1For period April 1 to 4. Gauge reader was drowned early in April, and it was nearly a month before another 


was secured. 2 Partly estimated. 


44b—FRASER RIVER—at Lillooet 


Drainage area, 62,500 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—Pacific Great Eastern Ry. trestle at Lillooet. 


Records available—May 14 to Dec. 31, 1915. 


Gauge—Cable gauge from the trestle ; read twice daily. 


Channel—Wide and fairly deep; bed is gravel and boulders. 


Discharge measurements—Three taken in 1915 outline the rating curve. 


Winter flow—Open water throughout the year. 


Accuracy—D, because of insufficient meter measurements. 


Current is swift at the higher stages. 


TS_s- 


DISCHARGE MEASUREMENTS 
Area of Mean Ga F A f M Gauge 
Date section velocity heicht Discharge Date sete Flaite height Discharge 
f Sq. feet |Ft. per sec. Feet Sec.-feet 19161 Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 Maiyg |. 2 See eens eae eee: 20-20 53,900 
May 15 8,540 10-40 23-30 $8;800.2 6) -dumne, lols epee eae et eee 23-05 84,150 
June 26 9,800 11-00 25250 108,000 ek QU A Gia 8 Pe | ee ere ee 33-05 215,200 
Dec. 6 5,800 Sol 16-02 19,200 Sept. 29 ai Alacer ee ee 19-00 40,460 
1From “‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 132. 2Station established. 
MONTHLY SUMMARIES 
Disc! ins d-fee | Run-off i Run-off 
ischarge in second-feet depth in Discharge in second-feet depth in 
Month : Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1915 
Saas ee aoe Baal ew A leeeenes| ks Be? June. ..| 120,000 | 91,000 | 102,000 | 1-63 1-82 
SENS Ae tein ol RSA eae Pas Og SR ERS pe ano al ER, eg] ee, eo eee ae July...}| 145,000 | 105,000 | 113,000 1-81 2-09 
SATE PAA] eee asks Rael ie are Sh eraral] lec kee ea fogete rose heunl Sycic Sere cae Aug 103,000 83,000 91,900 1-47 1-70 
OD bose eral creche ae | oectevar at hel alciiers spite oe eee] Sia raped: Sept 80,000 41,400 55,100 0-88 0-98 
Crue Oba, ee eit en ttl march Oats t. 4 Oct 55,500 | 34,200 | 42,000] 0-67 | 0-77 
oh Chas Oe eT A i Da eee 1 en (ie Git Noy 48,800 | 12,200 | 27,100} 0-43] 0.48 
Wha et oy by eecl ses a tek Ad foe bac Bee Dee 20,400 | 10,400 | 13,700] 0-22 0-25 
(POEIOGs te diere as oh eite ee oe Eee ee ee 1 Period..1 145.000 10.400 #3.5432 1.02 8.09 


* Measurements from latest maps indicate rather less, about 60,600 sq. miles. 
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45—GOAT RIVER—near Erickson _ Drainage area, 430 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Immediately above bridge near Erickson, and 5 miles from mouth. 

Records available—May to Nov., 1914 ; Feb. to Nov., 1915. 

Gauge—Vertical staff gauge, situated immediately above head of cafion, 20 yards from Cafion 
siding, on C.P. Ry.; read daily. 

Channel—At the gauge, permanent ; below measuring station, shifting. 

Discharge measurements—Are made from the highway bridge below the cafion 14 mile from Erick- 
son. This section is temporary. 

Winter flow—The river generally freezes over for two or three weeks at a time, but seldom for the 
whole winter. Frazil ice may be expected. 

Accuracy—A and B. Rating curve is good and the gauge control is permanent. 

General—Goat river drains a mountainous area, but there are said to be no very high peaks or 
glaciers, consequently the flow is small towards the latter part of the summer. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge , Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 April 15 534 3-64 2-30 1,950? 
May 8 549 4.55 3-00 2,500 "30 565 4.30 4.82 2,430 
are A DR 589 5-00 3-50 2,940 Nov. 25 367 Q-75 0-80 277 
June 18 Al 6-02 4.95 4,280 19163 
July 21 431 to 7 0-00 G30 REGIS, Gok NE os pel tees hae eee Ice 167 
Aug. 4 367 0-95 -1-10 348 PEE TOS Nessie Se eae Perales Bee 7-524 5,540 
Oct. 18 394 1-26 -—0- 69 498 Sie a Ee ee eee 3-10 932 
Dec. 21 229 1.14 -1-20 2611 PERU BS Te Sigs eke etha harm gromeetiene a 2-24 382 
1915 Re PO) Liials Seta 2. RTRs A creas 1-86 Zot 
Feb. 19 344 0.49 -1-65 167 oy Seale | 0 he (i gee en en alate Beg 1-60 184 
1Ice conditions. 21915 gauge established with relation to the old gauge. *From ‘‘ Miscellaneous Meter 


Measurements,” W. R. Paper No. 21, p. 351. 41916 gauge to new datum. 


MONTHLY SUMMARIES 


: : % Run-off | : - a 1 Run-off 

Discharge in second-feet jens te | ____ Discharge in second-feet_— fear v are! 

Month Per |incheson |} Month Per |incheson 

Max. Min. Mean | square } drainage Max. Min. Mean | square } drainage 
mile area mile area 

1914 1915 
Hoetoneewen sero ear | te ce fa ee tes ness Chie Laren abate Reb. s: 272 256 257 0-60 0-62 
“WEAR ss oles 8 [Reon by cone rtd PASE cai aA (GUE AE EN bee ate ee nea aaa tee Mar... 948 256 491 1-14 1.31 
ZEATENTY os i UR gat (Gh cee cP A De ea ae ea April... 3,230 855 1,760 4-09 4.56 
May !... 5,780 DOO Ma. ot are a frac aes cay ree ee May... 2,760 1,840 2,200 reo 6-02 
June , 5,780 1,730 3,200 7-45 8-32 June... 2,290 948 1,340 3-12 3,-48 
July 2,310 415 1,170 2-42 3-14 JULY sa 3 1,180 539 702 1-82 2-10 
Aug 400 205 299 0-70 0-81 JSST 25 ee 692 240 395 0-92 1-06 
Sept 585 205 318 0-74 0-83 Sept.... 292 225 254 0-59 0-66 
Oct 645 340 440 1-02 2 ee eg Oca 432 210 201 0-63 0-73 
NOV; <. 1,760 480 938 2-18 2-43 INOW see 399 225 295 0-69 0-77 
ELT ARS Sh eect Patan AMPERES AMEE O GF F \| Period..| 3,230 210 810,() 11. 88° h 21.8) 
1 May 7 to 3l. 
46—GOLD CREEK—near mouth Drainage area, 350 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, 14 mile from mouth, opposite Flagstone, East Kootenay. 

Records available—May to Aug., 1914 ; April to Sept. 1915 ; April to Oct., 1916. 

Co-operation—This station was maintained in 1914 by co-operation between the Provincial Water 
Rights Branch and the B. C. Hydrometric Survey. 

Gauge—Vertical staff, 4 feet long, on downstream side of bridge ; read three times a week. 

Channel—Fairly smooth, unbroken, gravel bar below, very liable to shifts. 


/ 


* Revised value based on recent measurements. 


368 COMMISSION OF CONSERVATION 


Discharge measurements—Are made from the bridge. They are considered very reliable. 

Accuracy—The rating curve is good. Accuracy, during high water, C; during low water, B. 
New rating in 1916. . 

General—Gold creek may be considered an irrigation stream ; it lies on the western side of the 
Intermontane valley. The mean annual precipitation is light and probably does not ex- 
ceed 20 inches. 

DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 30 108 2-53 1-20 273 
May 17 192 5-97 2-35 1,150 June 14 86 1-90 0-90 164 
June 18 112 3-02 tS 339 Aug. 27 38 0-92 0-10 34-4 
July 11 74 1-65 0-75 123 1916 
ery 463 48 Hens Gil 0-37 53-8 July 10 142 2-86 2-45 402 
Sept. 11 30 0.69 0-05 20-6 28 1 1-32 1-92 162 
1915 Sept. 12 107 0-70 1-58 74 
April 25 120 2-51 122 302 Octnd 58 0-68 1-40 39 
May 14 121 2-76 1-30 330 
MONTHLY SUMMARIES 
5 3 3 Run-off : : é Run-off 
Discharge in second-feet depth in Discharge in second-feet depth in 
Month Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
Dears Iho eters etece akin i Sd eee ic eee oaftctereuth, a Sheawaeeenan May... 1,210 595 868 2-48 2-86 
BRING eee ese eres lie Sais eiaretaaist ote Gctetedd vee ecatenell ekenresteepenaes June... 710 175 392 1.12 1-25 
AI Re Ga Ieee rol Mak Ppl ls cae pie haa Weta eet geet | nil st ML 1s July 210 49 107 O-st 0-36 
PANEER enter eeratall tee Tel setcell, a crates wee 45] iia otod ie ott ece mee maste eae AUG ee 60 26 38 0-11 0-13 
1915 , 1916 
April 490 42 262 0-75 0-84 Aprilia 274 20 100 0: 29 0°32 
ay 397 270 338 0.97 1-12 May... 544 20 280 0:80 0:92 
June 316 72 173 0-49 0.55 June... 1,700 274 674 1:92 2°14 
SAUTLY 230 72 126 0.36 0-41 Ail Kae 5 - 501 132 Pip iP 0:79 0°91 
Aug tw oD 44 9-138 0-15 AS 198 39 104 0:30 0°35 
Sept..... %2 31 45 0-138}, 0-14 Sept.... 58 20 29 0°08 -0°09 
OLS eis] WE eee a [eel save meat criss hava cle vail ceca tobetNate Berl OR eat En ep a Octane . 49 39 40 0-11 0:13 
Period... 490 31 165 0:47 SIE PA Period.. 1,700 20 215 0:61 4°86 


47—GRANBY RIVER (NORTH FORK KETTLE)—near mouth 


Drainage area, 950 square miles* 
SSE A ET ESS SE ES EE SS EE 


, 


DESCRIPTION OF GAUGING STATION 


Location—At Grand Forks, near mouth. 

Records available—June 1, 1914, to Dec. 31, 1915. 

Gauge—Standard vertical staff gauge, on foot bridge ; read daily. 

Channel—Is straight for 100 yards above and below measuring section. Velocity high. 

Discharge measurements—Are made by cable suspension from foot bridge. 

Winter flow—Gauge reader states that only in very severe winters does river freeze over at this 
point and that it has not done so for past 14 years. 

Accuracy—The present results should fall well within 15 per cent. 


DISCHARGE MEASUREMENTS 


ee aa a a 
Area of Mean Gauge Area of Mean Gauge 


Date section | velocity | height | Discharge |) Date | section | velocity | height | Discharge 
Sq. feet [Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Aug. 22 255 0-35 0-52 88 
May 19 1,100 4.59 5-08 5,050 oe go 244 0.35 0-50 86 
June 9 847 2-77 4.00 2,348 1915 
July 22 474 0-90 1.48 426 Mar. 19 152 2-51 2-48 3821 
June 10 733 2-80 3-73 2,040 


1 Backwater from slag. 


* Revised value based on recent measurements. 


STREAM FLOW DATA—B. C. TABLES 369 


MONTHLY SUMMARIES 


—— 


: : E Run-off : : a Run-off 
sooth aiclde ad sea a OTT DROS Sic kerbside TR SPE 
Month Per j|incheson || Month Per {inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drajnage 
mile area mile area, 
1914 1915 
EES oss cere IR ee Re, eee cet | eer OU Pee ie eee ee a fs eee 220 120 174 0-18 0-21 
TUTE Ie 6 SIE cus wel FR sini aT oe ote die ws Beusi cc ed las Spe 5 Fey Feb 300 180 256 0.27 0-28 
MO PecEe ae eae Le iene ie Oe is hE DRS w Pola ote O¥ gee Mar 2,200 150 781 0-82 0.94 
PAN ee eae eer eter cis Sia afeln & [lo hjare wirwlia | sc Miata fel irewa: enaial tis April 7,790 2,350 3,477 3-66 4-09 
ROM A er earns NU hast a, cause hee elec Min Mise d wef lace) cabeaitn pie May 9,570 2,350 5,666 5.97 6.87 
June 13,625 1,780 4,483 4.72 5. 26 June 5,880 1,060 2,042 2-15 2-40 
July 1,875 220 800 0-84 0.97 July 1,430 870 1,130 1-19 1-37 
Aug 220 70 112 0-12 0.14 Aug 870 120 426 0-45 0.52 
Sept 340 70 156 0-16 0-18 Sept *120 85 89 0-09 0-10 
(Ol eee 750 260 431 0-45 0.52 Oct 100 60 87 0-09 0-10 
Nov 995 485 vg lg 0-75 0-84 Nov 120 100 114 0-12 0-13 
Dec.. 435 180 254 0-27 0-31 Dec 110 100 104 0-11 0-13 
Period. 13.625 70 993 1-05 8-22 Year 9,570 60 1,196 1-26 | 17-14 
48—GREEN RIVER—at Nairn falls Drainage area, 180 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At Nairn falls, 5 miles from the mouth and 3 miles from Pemberton. 
Records available—Nov. 20, 1913, to Dec. 31, 1916. 


Drainage area—Is not well defined on existing maps, but estimated to be about 180 sq. miles 
above gauging station. 


Gauge—Sloping staff gauge bolted to rocks about 150 yards above falls on left bank ; read daily. 
Channel—Wide and fairly deep with rock and gravel bottom ; a good metering section. 
Discharge measurements—Well define the rating curve except at highest stages. 

Winter flow—Stream is open all year. Slight ice effect in very cold weather. 


Accuracy—Good ; monthly summaries given below for 1913 and 1914 embody revisions based 
on later measurements. See NOTE, page 309. 


General—Gauging stations were established, in November, 1913, at Nairn falls and at Green lake, 
and, in March, 1914, on tributaries Soo river and Rutherford (Six-mile) creek. The station 
at the falls gives the unregulated flow at the intake site of the proposed power development ; 
the other three stations show the distribution of this flow, and will be of importance in con- 
sidering the storage possibilities. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of | Mean Gauge 


; g : 
Date .| section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1913 Mar. 22 416 4.00 5-10 1,650 
Nov. 18 264 3-4 3-80 9181 2S 458 4.20 5-50 1,920 

1914 mt eae 261 3-38 3-90 882 
June 1 566 4.4 6-50 2,530 April 3 826 6-40 8-80 5,300 
July 16 827 Poendl 8.75 4,710 A 652 5-30 7-30 3,470 
Aug. 11 658 4.2 6-60 2,780 “a lh 408 3-43 4.80 1,400 
Sept. 8 533 3-6 5-88 1,938 4 400 3-60 4.95 1,440 
Nov. 26 503 4.7 6-20 2,390 May 25 465 4.80 6-10 2,210 
Dec. 28 203 1-6 2-60 3702 || June 14 603 4.90 6-95: 4 3,000 

1915 Ugo 596 4.79 6-65 2,830 
Jan. 21 185 1-20 0-10 2oL 1916 
Feb. 6 167 1-41 2. Ap 238 April 26 367 3-00 4.30 1,100 
Mar. 9 202 1-62 22aD 327 May 11 398 3-47 4.70 1,340 

a4 230 1-90 2-68 441 Dec. 6 202 0-97 1.80 197 

en ess 354 3-20 4.25 1,140 


1Station established. 2Section probably affected by ice conditions. 


NotE—Rating curve revised 1916, below discharge of 270 cubic feet per second, giving 
weight to measurement of December 6, 1916. 


370 COMM ITSS:10 N:3O FF. CONSE RVCAt Ley 
MONTHLY SUMMARIES 
: : Run-off . = i. Run-off 
Discharge in second-feet i ash Discharge in second-feet depth is 
Month Per |incheson |} Month Per inches om 
Max. Min. | Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1913 1914 
USER eect eae eee Ae ems ee Srrcus teeta ital love tauchoeell caeronerekene aks Jan 970 120 276 £253 1-26 
Rees ee eae cet, Goma ereutpahes cacen dere ame Cot eee ue Ra Feb 260 120 169 0-94 0-98 
WW licgtra teal Pee aee Ve eee ee A enc osise..s Sata ope eaieds esi | Sie ates, Se Mar 1,710 200 836 4.64 BeBe: 
ASPEN eel: Reese] Gr divorced Renrere ec eicks |g hecawe Bhs! Steen eve antes April 2,290 750 1,843 | 10-25 11.44 
IVE Ayes wee | ett steel Atenas aust | erage vane eh i Leta cee | “oder capa hare May 2 2,450 870 1,864 | 10-37 1sos 
Riba oie diet pg gest sgh BA ese er immern IGE Packer Pea N aac al Beas eR oe June 6,740 590 S02) e20e os 22-97 
A eV as ae Soc Revi eter Aol PAV ane Daa ty ena Ga feo ey See Me pA a tI ea ie July 7,700 2,450 4,810 | 26-70 30-78. 
ATE Re ers e RR rod Ss, hed Secs race tito de NR ents, neal | be eeprom Aug.. 3,490 2,450 2,940 | 16-34 18-84. 
DCT bea cere. eke cholia onal ewea siete | ohn eet oistes | ie tate accer ed Searles s aoe Sept.3 2,450 1,400 1,979 | 11-00 6- 14- 
Oe RA tN Rahn iM 8 Pe ee Sanna ON, Poe te eid ber ts aie ool WA Cr SSO, oy Oct. 11,060 500 2,968 | 16-49 19.02 
Nov.! 350 230 293 1-63 0-67 INOVvaee 4,820 830 1,529 8-49 9.47 
Dec 320 120 201 Vhs 1-29 Dec.?... 1,580 350 647 3-59 4-13 
f PP a 67a hes | ary ke eat Poe eM (Mn Ales Pete Mas Pal ie Tee te 2 Period..!| 11,060 120 1;975*] 10.971 142-8) 
1915 1916 
Jane eae 670 230 361 2-01 2252) Jan.... 320 130 239 1°33 1-53 
Feb. 350 220 250 1-39 1-45 Eebsace 3,090 130 GO 4-21 4°54 
Mar. 1,920 260 770 4.28 4.93 Marlee 3,390 470 1,090 6° 06 6:99 
April 6,020 PO 2070) 12-05 13.45 WS prilene 1,920 710 1,320 7:34 8:19 
May 4,350 1,120 2,410 | 13-40 15-45 May... 4,130 2,060 2,490 |} 13-90 16-00 
June 4,460 1,990 3,240 | 18-00 20-08 June... 6,980 2,810 4,440 | 24-70 27°60 - 
July. 6,260 2,450 4,120 | 22-90 26-40 Sully: 23. 6,140 2,630 4,080 | 22-70 26:20 
Aug.. 5,540 2,450 3,760 | 20-90 24-10 Ag ee 3,910 2,370 3,230 | 18-00 20-80 
Sept. 3,090 970 1,580 8-78 9-80 Sept... 2,900 750 1,490 8:28 9-24 
Oct. . 4,130 430 1,100 Garet 7-04 Oct .= 1,120 470 702 3:90 4-50 
Nov 1,120 350 589 S45 747 3-65 INOVeee 470 250 306 1-70 1-90 
Dec 470 320 362 Zit Jase Deceee 270 150 198 1-10 1-27 
Viearat 6,260 220 1,726 9.59 | 130-99 Year... 6,980 130 1,700 9-44 | 128-76 


1 For period Noy. 20 to 30. 


2 Partly estimated. 


49—ILLECILLEWAET RIVER—near Revelstoke 


3 For period Sept. 1 to 15. 


Drainage area, 480 square miles 
ODT SE EE ERE EL ET 


DESCRIPTION OF GAUGING STATION 


Location—1 mile from the mouth of the river. 

Records available—Oct. to Dec., 1911 ; May to Dec., 1912 ; April to Nov., 1913; Mar. 1 to Dec. 
7, 1914; Mar. 1 to Dec. 23, 1915 ; Mar. 23 to Dec. 31, 1916. 

Gauge—Chain gauge on upstream side of second highway bridge ; read daily. 

Channel—Measuring section is %4 mile below gauge, current at gauge section is very fast in high: 
water, and, at the measuring section, there is a possibility of backwater from the Columbia. 
during highwater. The control changed in 1916. 

Diversions—Discharge is partially controlled by the dam and power plant of the city of Revel-- 
stoke. 


Discharge measurements—Are made from the first traffic bridge 

Winter flow—Stream freezes during winter months ; anchor and frazil ice may be expected. 

Accuracy—The results should be within 15 per cent. The chain gauge for some time gave trouble 
to the reader. 


DISCHARGE MEASUREMENTS 


Area of 


Mean 


Gauge 


Area of 


Mean 


Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 
Oct. 13 478 1-40 1-321 670 Nov. 22 431 1:41 2°35 607 
1912 1914 
Feb. 24 221 0-89 0-702 197 Mar. 17 290 1-64 1-57 478 
June 20 890 7-43 6:60 6,610 May 18 704 5:21 4-80 3,670 
Ty ee: 962 7:80 6-90 7,510 June 9 661 5:25 4-70 3,450 
July 3 735 5°57 5:60 4,100 sp 26 820 6°33 5:70 5,190 
Aug. 20 583 3°98 4-40 2,320 July 25 763 4-63 4-50 3,540 
Sept. 14 514 3:40 3-82 1,750 Aug. 11 556 3°71 3:75 2,060 5 
Oct. 4 498 2°16 3-00 1,080 ot ereLL 658 3°87 3°75 2,500 § 
1913 Sept. 5 506 3°57 3-24 1,800 7 
May 5 327 3:40 3-00 1,1103 i 682 3:04 3: 39 2,080 § 
oe 636 8-00 GET 5,030 3 Oct. 9 364 2:50 2-38 910 
June 11 878 6°92 6:55 6,080 ¥ 9 482 2:16 2:40 1,040 6 
Sept. 17 660 3:36 3:90 2,220 4 Oct. 26 325 2-49 1:95 


Note—See line 14, p. 371, for notes. 


St REAM: PLOWSDATA—B: C.- TABLES 371 


DISCHARGE MEASUREMENTS—Continued 


2 Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section velocity height | Discharge 
1914 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Oct. 26 400 1-76 1:95 705 6 1916 
Nov. 17 316 2°27 1:73 718 || May 30 678 3°98 4-00 2,700 9 
1915 OO 582 4-97 4-00 2,890 10 
Mar. 17 278 1-28 1-30 358 July 17 995 6:77 6-50 6,740 11 
May 12 630 5-00 4-30 3,150 Aug. 11 763 4-05 3°90 3,090 
Ost 27 407 3200 2-96 1,440 Fale rewi 4-16 4-10 3,220 
Dec. 1 198 2°19 1-40 433 Sept. 4 858 4-61 4-50 4,060 
1916 Nov. 14 341 1°38 0-64 471 12 
Mar. 21 259 1-71 Ice 444° 


1 Equivalent reading on new gauge about 2:52. *New gauge. ‘Slightly different section. ‘4 Different section. 
's Atregular measuring section. At gauge section. 7? Measuring section. *Ice. %Upper highway bridge. 1° Lower 
thighway bridge. 1! New rating after June 19. 12Ice—corrected gauge height, 0-40. 


MONTHLY SUMMARIES 


. : 5 Run-off : : e Run-off 
Discharge in second-feet doptli in Discharge in second-feet deotkin 
Month Per .|incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1911 1912 
OVSRG Pac al’) BOR, (ALoeeeel Iea aI onch Coen eames Getieueara Pa negs May... 7,570 1,040 3,340 6-96 8-01 
OU Renae Wee Pte chin ouctand Lia oes. wits of Bie oh bee he eis wile we eke June ?.. 9,060 3,300 5,790 | 12-08 5:38 
he! SAD Poy baw. o 5) ences satel aie PON BRP re July...} 5,750 3,160 3,810 | 7-94 9-14 
ern ee Per MERE TOR Dan cts ae Ile avg sips Ee Pogie eee Wie fs wo © oc8 0 AWG. 45 «. 6,660 1,730 3,490 7°28 8°38 
“SISTER Gd ac IRE Ia (CORO Rn ea eee eas Sept... 2,200 810 1,440 3-00 3°35 
Oct.2.... 890 378 637 1-33 0-94 Jee Ais 1,630 660 950 1-98 2-28 
MNOV?. 2 2 630 318 428 0-89 1-03 Nor... 812 610 657 1-37 ja ts 
Dec.3.... 391 300 332 | 0-69! 0-66 || Dec.... 610 459 524 | 1-09 1:26 
1913 1914 
MyWire c( ccveteie uses tie Cal ee Cases PSF See eae ae Mar.? BY he ae 545 1-13 1-30 
April 21 tO 300 1,190 2-48 Zan April 2,280 400 1,550 ase 3:60 
May 6,560 934 2,850 5:94 6-80 May 4,880 2,460 3,790 7:90 9-11 
June 11,900 3,740 6,170 | 12-85 14-28 June 6,900 3,340 5,100 | 10°62 11-85 
July 10,300 ers Bae) 5,140 | 10-70 12-34 July 7,260 2,820 4,900 | 10-21 11-76 
Aug 8,970 1,890 3,300 7°92 9-11 Aug 4,120 1,990 2,¢¢0 or i 6°65 
Sept..... 11,800 1,240 2,300 4-79 5:36 Sept 2,340 650 1,350 2-81 3°14 
Oct 1,590 606 1,090 2-28 2-65 Oct 1,470 520 S67 1-80 2:08 
Nov.§ 1,010 606 748 1-56 LSt Nov 1,010 290 694 1-45 1-62 
1915 1916 
WET... 5. 548 ZL5 34U 0-71 0-82 DT CL Np ceta se ict ict ean ee ban oe over tac bee eae eR Dee 
April 2,460 548 1,540 BEA a ae April 2,220 374 891 1-86 2408. 
ay 3,980 1,990 2,800 5:83 6:72 May 3,620 1,430 2,240 4-67 5°38 
June 4,650 2,460 3,320 6:92 (242 June 7,660 2,460 4,370 9-10 10-20 
July 4,420 2,880 3,660 7-62 8-78 July 6,520 3,230 4,830 | 10-10 11-60 
Aug 4,960 3,480 4,060 8:46 9°75 Aug 5,110 1,820 3,330 6:94 8-00 
Sept..... 2,880 734 1,380 2:87 3°20 Sept 3,780 920 2,040 4-25 4-74 
Oct 1,530 548 919 1:91 2-20 Oct 2,270 610 805 1:68 1-94 
SOV ttoe 1,040 352 574 1-19 1-33 Nov.® FEO ths sare 483 1:01 1-13 
ACD ee ence ee. tee «igo eee a ne ee, ea Ia targ setae IDEC.— 5. | Sees Wa oe Meee 352 0°73 0-84 
Period... 4,960 215 2.032 4-30 44-09 Period.. #00071 c7 eae 4.2 2,150 4-48 45-91 


1On Jan. 2, 1912, gauge and all bench marks were destroyed by bridge gang. The 1911 discharges are computed 
from 1912 rating curve, the difference in datum between gauges being about 1-2 feet. Section was slightly altered 
by bridge piers, but not sufficiently to affect materially the gauge height-discharge relationship. 2 Oct. 13 to 31. 
3 Dec. 1 to 25. 4June 19 to 30. * April 6 to 30. 6 Nov. 1 to 22. 7 Partly estimated. % Estimated Nov. 13 to 28, 
460 c.f.s.; Nov. 29 to Dec. 2, 380 c.f.s.; Dec. 3 to 31, 350 c-f.s. 


50—INCOMAPPLEUX RIVER—near mouth Drainage area, 460 square miles 


DESCRIPTION OF GAUGING STATION 


Location—2 miles from the mouth, immediately outside the Railway Belt, near Beaton, Upper 
Arrow lake. 

Records avaitlable—May to Dec., 1914; Apr. to Dec., 1915.* 

Gauge—Chain gauge situated near Burbridge ranch ; read daily. 

Channel—At the gauge the water is swift. The measuring section is satisfactory. 

Discharge measurements—Six well-distributed measurements were made in 1914. 

Winter flow—Winter conditions not very severe ; frazil ice may be expected. 

Accuracy—The measurements should be fairly accurate ; gauge readings are daily but the gauge 
is not very reliable. 


* Gauge readings were obtained in 1913 but, due to considerable trouble with gauges, the 
records are not considered reliable. 


372 COMMITSSTON=OF CONSERVATION 


General—This river flows through heavily timbered mountainous country. There are numerous 
glaciers and extensive snowfields. The river is not navigable but is suitable for logging 


operations. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge : Area of Mean Gauge x 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Sept. 4 752 4-01 4°15 3,020 
May 8 635 2°80 2°28 1,800 Oct. 27 564 1-65 2:8 935 
ee 1,130 7°63 4:90 8,632 Nov. 20 490 1-57 2°6 768 
July 8 966 6°16 5:50 5,932 1915 p 
ate he 1,056 5°82 5:02 6,130 Mar. 19 445 0:93 Ice 415 © 
Aug. 11 1,097 5-39 5°60 5,940 -May 16 620 3°49 3°90 2,160 
Sept. 18 830 4-91 4:87 4,080 Sept. 13 554 1-66 2°85 920 
Nov. 21 526 1-13 2°40 597 Oct. 26 555 2:24 3°30 1,240 
1914 19161 
May 21 763 4°46 4°8 3,410 JUNE 2 No Wicca wal ot oe 4-45 2,660 4 
June 19 973 5:41 6-1 5,360 AUR La Oe S 3 oy eee | creme 4-85 3,880 
See AA 902 6°11 5:6 5,520 Sep tian 2s Greeny ete ak semen eee 5:95 & 4,590 
IN OV ite Eilononee artes ei lberens oie toe: 2°68 622 
1 From *‘ Miscellaneous Meter Measurements,”’ W. R. Paper No. 21. p. 352. 
MONTHLY SUMMARIES 
: : he Run-off : : iy Run-off 
Discharge in second-feet depth ia ____ Discharge in second-feet denen 
Month Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage | 
mile area mile # area 
1914 1915 
FOS TCA Sl leaner oat IOEREROISE a Ree eee Palen cisions F Vs Cadeateteds April... 3,290 749 1,950 4-24 4°73, 
May 4,710 2,470 3,480 7:56 8-72 May... 5,290 2,390 3,270 7-11 8-20 
June 7,560 3,100 5,040 | 10°95 12-23 June... 5,960 2,470 3,730 8-11 9-05 
July 8,630 3,030 5,840 | 12:70 14:63 July. 6,150 3,730 5,010 | 10-90 12°56 
Aug 5,340 2,260 3,470 7:54 8-69 Aug.... 6,950 4,000 5,340 | 11-60 13°37 
Septssen. 2,960 1,090 1,890 4-10 4-57 Sept.... 3,380 972 1,640 3°57 3°98 
Octr.y.. 2,260 890 1,360 2°96 3°41 Octras 2,240 670 1,150 2-50 2°88 
Nov 1,740 790 1,060 2°30 2°57 Nov.... 1,460 596 797 1°73 1-93 
Dec GOOF |S kswits. 400 0:87 1-00 Decaene 596 310 455 0-99 1-14 
Period SOOO tsar cate oo 2,818 6:13 55+ 82 Period.. 6,950 310 2,594 5: 64 57°84 
51—JONES CREEK—at outlet of lake Drainage area, 25 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At outlet of Jones lake, in sec. 28, tp. 3, rge. 27, W. 6th mer. 

Records avatlable—April, 1910, to Dec., 1916. 

Co-operation—Records on this stream are collected for the Vancouver Power Co. by Messrs. 
Anderson and Warden, civil engineers, Vancouver. 

Drainage area—25 sq. miles ; determined by triangulation survey by Anderson and Warden. 

Gauge—Vertical staff, fastened to rock-filled crib ; read daily. A Gurley automatic gauge was 
installed Nov., 1916, at same section and to same datum. 

Channel—Uniform section, with deep water and good control. 

Discharge measurements—Well define the rating curve. 

Winter flow—Open water practically all year. 

Accuracy—A and B. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1911 Sept. 11 131 1:3 1-24 175 
Nov. 3 96 0-5 0-50 52 1 

1912 July 23 128 1:3 1-22 164 
Sept. 18 104 0-8 0-85 87 1915 

1913 April 23 119 1:10 1-02 127 
July 24 180 2°3 2-06 411 1916 


July 14 162 1-90 1-80 309 


SORE AM SRE OW (DAT A—B. C.-TABLES ke 


MONTHLY SUMMARIES 


: : is Run-off ; : ey Run-oft 
Discharge in second-feet Heoth'tn Discharge in second-feet danth en 
Month Per |incheson |} Month | Per |incheson 
Max Min. | Mean | square | drainage Max. | Min. Mean | square | drainage 
mile area mile area 
1910 
Shite callbanes Near | See eee PRA Wie ieee eee ee April 401 95 161 6°44 7:19 
ARMOR Ste niet enLh te |'sse clever? «wibisie wie eins's is sins wee ]apeleiac es 6 May 745 191 327 | 13°08 15-07 
SADE NURI TA TT Tet cte sil lasei hos Silo we: s [vies ares e's ¢ [ies ordi sie Lalbe'¢ sides wie'ls June 419 168 256 | 10°24 11-43 
CERRY oo oof ug Sees NS SS eS eer, eee (era ee July 320 168 217 8°68 9-99 
eee MRM Nr Sue Nec N. at clay bias aii nhe 6 eeu fle ara ej0,@ & Palpiare ®% oe: Aug 191 86 146 5:84 6°73 
OEE Ae ete 1 Sc a rare x [le BR be vee ave fediege <6] aisie'e Saree Sept 106 59 82 | 3-28 3-66 
SN Sk ue Alls Salou SOS) A A eres Pac ieee (Perera Oct 456 157 260 | 10-40 11-99 
One eee eer tote Brest s's [ib grbreceetels Po nyete gis] owewes sas Nov 619 136 295 | 11-80 13°17 
Sen EES Me eM wie ce get acre c[e aetets,&.<| ote ee es es ec 179 96 139 5:56 6-40 
a MO RS or ees re correl eer Period 745 59 209 | 8:36] 85-63 
1911 1912 
Jan 366 42 95 3:80 4°33 Jan.... 205 55 85 3:40 3°91 
Feb 42 24 32 1-28 1:33 Feb.... 190 80 139 5°56 5:98 
Mar..... 106 20 47 1-88 2:17 Mar.... 74 49 56 2°24 2°58 
April. 147 68 91 3-64 4-05 April... 70 55 63 2°52 2-81 
May.. 335 147 229 9-16 10-55 May... 320 70 196 7:84 9-04 
June.. 619 226 356 | 14-24 15-90 June... 380 170 oir L 2ye0s 12-37 
July 437 226 317 | 12-68 14:60 AREY ss 3 245 155 21k 8-44 9-73 
PAI. 214 126 167 6-68 7°68 AMZ. 6s 320 120 179 7°16 8+ 25 
Sept... . 437 96 172 6-88 7-68 Sept.... 130 60 91 3°64 4-05 
Oct 86 42 63 2°52 2-90 Oot: ss. 120 55 80 3°20 3°68 
INOvee. ss 384 op 137 5-48 6:11 NG¥oe 320 70 156 6+ 24 6-95 
Dec. 179 68 115 4-60 5:30 Dec.... 180 70 96 3°84 4-42 
Year 619 20 152 6-08 82:65 Year.n« 380 ab 135 5:40 |* 73°77 
1913 1914 
Jan. 80 52 59 2-36 Z2°b2 Ae eee 680 60 173 6:92 7:98 
ep. ts: 260 49 90 3°60 3°74 Bap... is: 70 45 57 2-28 2-37 
INE ATI A'S. 80 55 67 2-68 3:09 Mar-.....': 180 65 109 4-36 5°03 
April 180 52 95 3-80 4-23 Aprils: 280 85 158 6-32 7°05 
May 395 89 242 9-68 11-16 May... 280 140 223 8-92 10: 28 
June 520 320 398 | 15-92 17-78 June... 310 150 221 8-84 9-86 
July 425 275 350 | 14-00 16-14 a ele ae 295 120 213 8-52 9-82 
Aug. 290 145 204 8-16 9-40 JT ma 140 90 119 4-76 5°49 
Dep’. =... 485 98 179 7-16 7-98 Sept.... 190 70 114 4-56 5:09 
Oct 610 74 199 7:96 9-17 Oect:.). . 165 70 96 3°84 4-43 
INOV:.. .. - 320 98 171 6-84 7-64 Nov.... 325 140 215 8-60 9-60 
Dec 180 55 85 3-40 3°91 Dec, ..::. 150 50 73 2-92 3°37 
{ 
Year 610 49 178 7:12 96:96 Year...| 680 | 45 148 5°92 80-37 
1915 1916 
Jan 65 45 53 2-12 2:44 JATe ss 85 50 59 2-36 2-72 
Heb....6. 47 45 46 1-84 1-92 Feb... 390 47 137 5°48 5°91 
1M Coie 120 45 7p 2-84 3°27 Mar. 530 92 207 8-28 9-55 
April 495 92 180 7°21 8:04 April.. 227 120 157 6° 28 7°01 
ay 255 85 152 6-07 7-00 May.. 375 190 263 | 10-50 12-10 
June 200 120 159 6°35 7-08 June.. 660 255 403 | 16-10 18:00 
July 190 120 150 6-00 6-92 July. 425 255 357 | 14°30 16-50 
Aug 140 100 Ths 4-52 5°21 Aug... 270 130 202 8-08 9-32 
Sept..... 92 50 66 2-64 2:95 Sept... 165 78 108 4-32 4-82 
ct 565 50 157 6°28 7-24 Ost--5 215 50 rie 3°08 3°55 
INOW ie 375 85 134 5-36 5:97 Nov. 495 100 232 9-28 10:40 
Dees... 227 70 116 4-64 5°35 Dec. 120 55 84 3°36 3°87 
Year 565 45 116 4:64 63°39 Year. 660 47 190 7°62 ' 103:75 
52—JORDAN RIVER—near mouth Drainage area, 60 square miles. 
RRR nn an nr a a a eR A es Mee 


DESCRIPTION OF GAUGING STATION 


Location—Half-mile above mouth. 
Records available—Jan., 1908, to Dec., 1911 ; after which date the flow was controlled by the Jor- 
dan River development of the British Columbia Electric Railway Co. 
Drainage area—Above mouth, 60 sq. miles ; above diversion, about 50 sq. miles. 
Winter flow—Open water all year. ! 
Co-operation—The following summaries are computed from records supplied by the British 
- Columbia Electric Railway Co. 


374 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


Discharge in second-feet are ____Dischargeinsecond-feet Ler ary 

Month Per |incheson || Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1908 1909 
Wane aoe. 4,680 160 | 896 | 14-93 17-20 CUE Nee 2 7,040 125 -1,301 | 21-68 25:00 
Mebs:.2. 7,000 160 770 | 12-83 13-84 Kebvcse 7,320 195 103827 (Pas 20 17-91 
Mars 4.3 7,700 200 1,295 | 21-58 24:88 Mar.... 2,565 330 525 8°75 10:08 
Ba yoiy lyn ae 4,300 300 422 | 12°03 13:43 April... 3,010 330 626 | 10°43 11-64 
Mays. 1,000 250 417 6°95 8-00 May... ETO 330 556 9-27 10-68 
June 280 100 193 3:20 3°00 June 745 WLS 290 4-83 5:38 
July 220 10 53 0:88 1-01 July 480 60 a Ws 1-92 2°20 
Aug 70 10 Is 0: 28 0-32 Aug 823 41 114 1:90 2°19 
Sept..... 180 25 47 0:78 0:87 Sept 560 57 106 lor ere 1-98 
OCterr 1,990 25 277 4-62 5°31 Oct 1,690 70 405 6°75 7°77 
NOVA 11,900 130 1,729 | 28-82 32°15 Nov 12,340 190 2,444 | 40-73 45-45 
ECGs De eet Siero | ee ahs eel | tesetets eee cee me ome lemitete ieteee Dec 6,020 0 744 | 12-40 14-29 
Period...! 11,900 10 583 9-72 |} 120-58 Year...!,. 1253404) 0 688 | 11-47 | 154-58 
1910 1911 
Janene. 4724.0 5 919 | 15:32 17-66 waneo & 3,610 DIO OI28( 15320 17-53 
Bebe ee 6,860 160 CAS |, Sars: 13-06 Bebe 540 190 262 4°37 4-55 
Maraavene 6,350 300 LSD eo o 22°07 Mar.... 2,580 hae 579 9-65 11-12 
April 1,740 370 657 | 10-95 12°22 April. : 1,300 275 555 9-25 10-33 
May 1,010 320 588 9-80 11-30 May 2,725 540 1,005 | 16-75 19-32 
June 345 90 193 3:22 3:59 June 1,010 160 366 6:10 6-80 
July 116 26 53 0:88 1-01 July 160 60 86 1:43 1:65 
Aug 48 15 20 0:33 0:38 Aug 60 40 48 0-80 0:92 
Depieee. 92 1 16 0:27 0-30 Sept 680 20 136 2-27 2°53 
Otis. ae: 6,348 129 1,028 | 17-13 19°75 Octscae 680 40 nny 1-95 2:25 
INOV eee) LOrosO 320 1,687 | 28-12 ol 3% Nov.... 9,770 60 1,774 | 29-57 33-00 
Dec 6,010 320 1,329. | 22-15 25:53 Dee! - =: 8,060 370 1,455 | 24-25 27°95 
Year.:..' 10,530 1 702.1 11-70 158-94 Year... 9,770 20 608 ! 10-13 | 1387-95 
1Gauge washed out, no records available. 
53—KASLO CREEK—near mouth Drainage area, 170 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the second highway bridge above the mouth in Kaslo, Kootenay lake. 

Records avatlable—May 23, 1914, to Dec. 31, 1915 ; Mar. 1 to Dec. 31, 1916. 

Gauge—Chain gauge; read daily. 

Channel—Bed of stream is rough and broken, with boulders, and shifts slightly. The water 
flows swiftly and at a slight angle to the section. 

Discharge measurements—Are made from the bridge. 

Winter flow—Creek freezes over during cold spells, but seldom for more than two weeks at a time ; 
frazil ice is often present. 

Accuracy—Rating curve seems fairly good. The results should be within 15 per cent. Results 
for 1916 are considered to be within 5 per cent up to discharge of 3,000 sec. ft. 

General—Kaslo creek and its tributaries are still used for mining purposes, and, near the mouth , 
the town of Kaslo has a water-power development for lighting purposes. The C.P. Ry. 
from Kaslo to Sandon and Rosebery follows the valley of the North fork. 


DISCHARGE MEASUREMENTS 


Area of | Mean Gauge : n e : 
Date section velocity height Discharge Date ee hlepterst rae Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Nov. 10 130 2°17 0-95 282 
May 23 282 711 2-90 2,000 1916 
June 17 349 9-35 3°75 3,270 Mar. 21 117 2°15 0-94 252 
July 22 191 3°86 1-95 737 June 13 270 7°25 3:00 1,960 
Sept. 23 131 2°70 1-25 354 ae ei, 260 7:42 3:05 1,930 
Nov. 30 96 2-04 0-85 195 Aug. 1 202 4-75 2-28 955 
1915 ras 157 2°83 1°52 444 
Mar. 3 82 1-22 0-40 101 || Sept. 3 153 2-80 1-52 428 
May 10 266 6:57 2°80 1,750 eg oe 119 2°02 1-10 241 
July 25 192 4-04 2-00 C(Ge NODeG. aa 103 1°37 0-56 141 


STREAM FLOW DATA—B. C. TABLES 37S 


MONTHLY SUMMARIES 


Disch : sond-teet Run-off : : hs Run-off 
ischarge in seco ee depth in Discharge in second-feet deoth th 
Month Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1914 
Panromenn arte ee Ceo SC leitemestoallS ocie'e ta) soo eae Me June... 4,160 1,420 2,390 | 14:06 15-70 
SEES? os, ain dealin) ee Ot A RC fp de eee (arr Per ees PULS oes. 3,040 790 1,750 | 10:29 11-86 
SL ee CME ce Lee a) co tis thie aie Weis we |e m'e aisies Pars RSs ears © Aug.... 880 355 495 2°91 3°36 
See Ieee ee | neh te Soe Oa iniace a op |imoierioys wf oe aav a 91 > Sept 684 245 375 2-20 2:46 
Nercenrtan Mere en Whee es Ne Avie Soo stale tie wtoramie «its 6 wc eran ob Oct 395 220 289 1-70 1:96 
ES, CR eee ve Loeutucn sland es Si Lbb is ure oe Nov 458 182 291 | 1-71 1-91 
JOSO), Ag StS eee ee oie Sy PEN di ee Sh aay ER ne Ee Dec.! 192 115 133 0:78 0:90 
SU Ms cy Roost Pac eves sda becdanse Period..} 4,160 115 gis | 4-82 | 13-35 
1915 1916 
Jan. 138 94 110) 0°65 SS BCC ae ee es I ee 
Feb.? 118 7 90 0:53 0:55 Be coh eee weak aech ae aed ume Ss he al bie Ab tee ee eS 
Marv... 298 82 160 0:94 1-08 Mist nc 288 104 166 0-98 1°13 
April 1,260 247 645 3:79 4-23 April 905 210 437 B57 2°87 
May 1,910 946 1,270 7:47 8-61 May 1,930 700 1,120 6-59 7-60 
June 1,790 1,020 1,300 7:64 8-52 June 6,790 1,150 2,940 | 17-30 19-30 
July 1,510 1,110 6:53 7-53 July 3,760 820 1,980 } 11-60 13-40 
Aug 818 427 579 3:41 3°93 Aug 950 382 586 3°44 3°97 
Dept... - 383 220 285 1:68 1:87 Sept 560 225 316 1-86 2-07 
Oct 410 190 264 1-55 1-79 Oct 225 156 180 1-06 1-22 
IND V ets. 330 157 231 1-36 1-52 Nov 216 124 150 0-88 0-98 
Dec 205 138 157 0-92 1-06 Dec 140 80 109 0-64 0-74 
Year 1,910 773 Be 3:04 41-44 Period.. 6,790 80 798 4°69 53°28 


1 Partly estimated. 2Ice conditions obtained Jan. 23 to Feb. 6; mean discharge estimated. 3 Feb. 20. 


54—KETTLE RIVER—at Carson Drainage area, 2,390 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At Carson, 4 miles south of Grand Forks. 


Records available—Sept. 5 to Dec. 31, 1913 ; Jan. 1 to 22, and Feb. 25 to Dec. 9, 1914 ; Mar. 1 
to Nov. 30, 1915 ; Mar. 1 to Dec. 30, 1916. 


Gauge—Movable staff gauge, situated on downstream side of highway bridge 4 miles from Grand 
Forks. Changed to chain gauge Mar. 20, 1915. 


Channel—Straight at measuring section ; bed of stream gravel and sand ; control good. 

Discharge measurements—Are made from highway bridge. 

Winter flow—Partial ice conditions prevail during December, January and February. 

Accuracy—lIs considered good, and results should fall within 10 per cent. 

General—This station gives the discharge of the Kettle river as it flows north across the inter- 
national boundary before joining the Granby river at Grand Forks. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge i Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 11 1,022 4-20 4-98 4,300 
May 19 1,460 5:37 7°45 7,840! 1916 
June 9 1,161 3:62 5:65 4,2001 || Mar. 11 585 0°53 1:92 310 
July 23 693 0-99 2-50 6841 |} June 23 1,219 3:90 6-00 4,759 
Aug. 24 560 0:39 1:70 ‘2211 || Aug. 9 748 1-34 3°11 1,001 
1915 1917 
Mar. 20 615 0-52 1:96 3242 || Jan. 17 266 OZ D LER teers cree 136 3 


1 Gauge Height to datum new gauge. 2 New gauge, established Mar. 20, 1915. } Ice. 


* Revised value based on recent measurements. 


376 COMMISSION. OF CONSERVATION 


MONTHLY SUMMARIES 


‘ ‘ a Run-off : : ih Run-off 

Discharge in second-feet deotian Discharge in second-feet dente tn 

Month Per |incheson }| Month Per | incheson 

Max. Min. Mean | square | drainage Max, Min. Mean |} square | drainage 
mile area mile area 

1913 1914 

ES erase pie ey el Beep ake Py Pan Rey Ras Sere (mek ean Par. Jan 555 ue 453 0:19 0:16 

eb 2 le toe ae es Sl erleee ssi cateneebens, AL eioetea aot mache Bebe s5 SIRy. dccystetove | oeote one oil teeetay aes cre hetero ieee eae eae 
UMD ears ce | eee rita ah ereia adel eee ecie Po tae ti eve treie tls llis phevagerevotens Mar 835 320 506 0:21 0: 24 
PAVITEL Se el one rete re aU ach ome devote hl nlecen cigeatel MC auetek ez, Sorell chee eee April 5,575 722 3,449 1-44 1-61 
VERY Sere ice aE ata hielo ua teieree oo al chet aa a, cit TMistc Sete peeees May 13,470 4,275 7,001 2-93 3°39 
IAL re ollie lveae ere nal Se staverne a lca Teal atereecterel leat aneranetatets June 7,065 2,560 4,365 1°83 2°04 
EAU RR ate Rie) [Ae 2s a eA: Uk | be eee Ne [Ate AA LWA, BES G os oe July 2,450 490 1,230 0:52 0:60 
TNE Yah vig | (ANS As OL | A ae DRS aS Tr SE Na Ae Aug 490 PPA 378 0:16 0°18 
Sept.! 1,070 430 585 0: 24 2 Sept 760 180 343 0:14 0:16 
OYE tas Be 1,070 430 626 0:26 0:30 Oct. 155 490 CLT 0-30 0:34 
INGVaeere 760 430 604 0-25 0: 28 NOV... 1,113 685 831 0:35 0:39 

Dec 760 430 560 0:23 0° 26 Dec.’... 685 HOD | stele share cutee vacate eaten ta 
Pepe lee wee fb tia eae Gan Ghee noes eee Year‘..| 13,470 180 1,200) 1. (0:71 9-11 

1915 1916 

INERT esis 620 320 414 0:17 0:20 Mar.... 540 200 365 0:15 0:17 
April 5,000 760 2,930 1-23 1-37 April... 3,920 570 1,640 0:69 0-77 
May 9,560 4,100 5,980 2-50 2-88 May... 9,340 3,330 5,090 201s 2:46 
JUNC» s+... 6,340 1,930 3,274 1:37 1°53 June... 8,150 4,590 5,730 2:39 2-67 
Aihigs Aes 3,630 1,780 2,392 1-00 1-15 July: 9,340 1,350 3,390 1-42 1°64 
Au 2,180 460 1,003 0°42 0-48 AMO ce 2 1,300 540 890 0:37 0:43 
Sept..... 520 345 389 0:16 0-18 Sept.... 600 400 480 0:20 0-22 
Oct 685 320 422 0:18 0:21 OGton a 420 340 390 0:16 0°18 
INOVieces. 620 320 460 0:19 0:21 INove22. 415 260 305 0-13 0-14 
LB YA shins UN Nepean tae ieel een RNS) IAT a Bate Teagan Kenny Ot Dec.... 250 150 200 0:08 0:09 
Period... 9,560 320 1,918 0:80 8:21 Period.. 9,340 150 1,850 0:77 8:77 


1¥For period Sept. 5 to 30. 2? Jan. 1to 22. %Dee.1to9. 4 Partly estimated. Ice conditions during Feb. and 
part of Jan..and Dec. 


55—KETTLE RIVER—near Nicholson bridge Drainage area, 1,620 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At Nicholson bridge, near Rock creek. 
Records available—Mar. 1 to Dec. 11, 1914 ; Feb. 18 to Nov. 30, 1915 ; Mar. 1 to Nov. 13, 1916 
Gauge—Standard vertical staff gauge, situated on pier of highway bridge ; read daily. 


Channel—Is straight for about 500 feet above and below section ; average width, 150 feet ; bed. 
gravel and sand, considered permanent. Velocity is high and control good. 


Discharge measurements—Four during 1914, two in 1915, and three in 1916 agree well. 

Winter flow—Ice conditions exist during January and February. 

Accuracy—Considered high, results should be within 5 per cent, except at extreme high water. 
General—This station gives the flow of the Kettle river above Midway and above Boundary creek, 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 9 682 . 4°85 2,844 
May 20 1,063 5°75 5:00 6,104 1916 
June 7 869 4:86 3:79 4,225 Mar. 17 182 1:45 1-59 263 
July 19 329 2°03 0:36 668 June 21 955 4°76 6:07 4,549 
Aug. 27 184 0-78 —0-80 144 Aug. 7 354 2-22 2°58 786 
1915 1917 
Mar. 25 301 1-50 2:05 466 Jan. 14 124 OcBl: ah otra ae 100! 


1 Under ice cover. 


* Revised value based on recent measurements. 


STREAM FLOW DATA—B. C. TABLES 


MONTHLY SUMMARIES 


oie 


: : cE Run-off 
Discharge in second-feet devil in 
Month Per |incheson 
Max. Min. Mean | square | drainage 
mile area 
Tipe <i SNR oa ieee mir area Deine eae) ea pee 2a ere sey eee 
PT eee gh che cs I OM eae bia Sis nw Sacco owes 
BID: lA Ate Alcatel | aS Bare EOI ES Dee eed Pe ema 
SEPM . cla cat SRR | aR SS SERS a (ae ee (eer 
Ua rem ee eE CC eins eave loc). Vislb cise Ree G4. Wes oe ed higdle wield « 
LEMME Se ssi oft Csi]. oPaiacay avers Ale Gap buss Sedlarbee generis 
POTS Ete Reo eons 2 is aioe cars doles OF ome els cease cas 
Osos Gils 3.5 ene ie Re CR ae) (Poe) (en 
SPP RR Feel Ais fis cla 'eredifcicic cave fade cleciellt cee ew eles 
UIT EIEL: opal lc a RBS | ea leek a 
“phystivel. Llp oS ES eee ees eee ee eeree 
1915 
Mar... .; 690 170 300 0:19 0-22 
April 5,320 720 2,928 1-81 2-02 
May 8,080 4,040 §,521 3-41 3-92 
June 5,000 1,480 2,603 1-61 1-80 
July 3,580 1,440 2,050 1-26 1-45 
Aug 1,600 280 683 0:42 0:48 
Sept-<.). 270 180 225 0:14 0-16 
Oct 515 165 268 0-17 0-20 
INOVe. <.% 430 330 381 0-24 0-27 
IDSs 0s i, carer Pee lice che. slates sei icles ary ss 
Period... 8,080 165 1,662 1-03 10-52 


Month 


Mar.... 
April... 


Mar.... 
April... 
May... 
JURe ss. 
oUly. . 5 
ANP... 
Sept... 
Wetcs. 
NGVa5..< 
Dec... 


Period.. 


Discharge in second-feet 


Max. 


735 
4,750 
9,150 
8,655 
1,870 

265 

550 

832 

910 

390 


Min. Mean 
1914 
200 430 
1a0 3,007 
3,630 5,800 
2,092 4,142 
265 873 
130 193 
120 259 
320 502 
390 587 
332 
120 By et 
1916 
250 290 
350 1,280 
2,460 4,460 
4,250 5,250 
950 2,620 
330 560 
220 280 
170 220 
150 170 
100 130 
100 1,530 


Per 


Run-off 
depth in 
inches on 


square | drainage 


mile 


SSSSSCNHYHO 
Or 
He 


ee) 


oO SO900CFwWNOO 
Ww 
on 


area 


SOSSOVHNS 
[op) 
bo 


aS 
i) 


_ 
oO 
I 
oO 


1For period Dec. 1 to 11. 2For period Mar. to Nov. 


56—KHATADA RIVER—near mouth Drainage area, 60 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near the mouth of Khatada river below lake Brutinel. Khatada river is a tributary 
of the Skeena river, on south bank, about 17 miles above Essington. 

Records available—Dec. 7, 1911, to Dec. 6, 1912. 

Drainage area—60 sq. miles ; determined by triangulation survey. The drainage area includes 
several glaciers and snowfields. 

General—The following summary has been compiled from records taken and supplied by Messrs. 
Ritchie, Agnew & Co., engineers, Prince Rupert. This firm, in 1911, 1912 and 1913, made 
a careful study of the power possibilities of Khatada river and Falls creek, with a view to 
their future development for power supply to Prince Rupert and district. 


MONTHLY SUMMARIES 


; : A Run-off * : e Run-off 
RIES 1 OORT S08 Soot ih serine Se escort fet demik at 

Month inches on Month inches on | 
Mean Per. drainage Mean Per, drainage 

sq. mile area sq. mile area 1 

1912 1912 
WANUATY. ©4-ch 6 ces 93 Cats: 1°79 AMZUBb] dene: 314 5°25 6-02 
February........ 178 2°97 3-18 September...... ott 6°28 7°00 
WVERDOI sie 5, cbate 94 1°57 1°81 October x: 225% 2. 472 7°87 9°07 
PROPER ae Con's is wists es 217 3°61 4-02 November...... 354 5°90 6°58 
VERS cere Sue cies a 452 7°53 8:67 December!..... 344 5°73 6-60 
BPTI ON ey ile bre: ohaiene s 495 8-25 9-20 

UA as» oes 468 7°80 8-99 VOAIAe se skeet 330 5°50 72°93 


1 Includes Dec. 1-6, 1912, and Dee. 7-31, 1911. 


57—KICKING HORSE RIVER—near mouth Drainage area, 700 square miles 


DESCRIPTION OF GAUGING STATION 


Location—On old highway bridge, in town of Golden. 
Records available—Open seasons, 1912 to 1916, also metering under ice conditions. 
Gauge—Vertical staff gauge ; read two or three times daily. 
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Channel—Straight for 200 yards above and below the station ; control is a gravel bar about 200 
yards downstream from section. At high stages water also flows in side channel. 


Discharge measurements—Are made from the bridge, and are considered accurate. 


Winter flow—Ice conditions prevail and stream becomes choked with anchor ice ; frazil ice will 
be found practically up to source. 


Accuracy—The channel shifts slightly, and new rating curves are plotted from time to time. The 
results should be within 10 per cent. ‘ 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 2 Area of Mean Gauge 3 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet ; Sec.- feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1914 
Oct. 18 280 1:7 1-72 464 Feb. .28 284 0:98 Ice 278 2 
1912 June 11 644 Inc i 4-25 3,550 
Feb. 22 185 OHOS aa Seed ice. 172 July 28 605 5-12 4-10 3,100 
May 24 430 4:3 3°46 1,840 Aug. 6 692 5:94 4-50 4,110 
June 4 Sa 27 2:64 999 Sept. 11 391 3:30 2-9 1,290 
ie 8 567 4-2 3:9 2,3901 || Oct. 14 329 PEST EY 2°32 912 
eee 928 6-4 5: 64 5,970} 1915 
July 12 654 5-2 4°6 3,340! |} Mar. 2 308 0-50 Ice 154 8 
ek 26 604 4-7 4-26 2,830! || May 15 434 3°92 3°20 1,700 
Sept. 26 363 2°8 2-48 1,030 1 Palm ks 423 3°78 3:05 1,600 
Mcte 1 yeni 2°6 2°36 930 VULYe aD 739 6:97 4:95 5,160 
1913 14 765 6°95 5:00 5,320 
May 22 431 3:67 2:97 1,540 Oct. 26 282 1-94 1-89 548 
Silvan 654 5:60 4+52 3,660 1916 
: oS 654 5-50 4-52 3,580 July 13 1,070 7°47 6-49 7,960 
Sept. 4 712 6:47 4°90 4,610 Aug. 17 690 3°62 4°73 2,500 
Nov. 29 277 1-40 1:55 384 erik We | 550 2-89 4:12 1,600 
Nov. 8 408 1-18 PATER 483 
1 Water flowing in side channel. 2 Not reliable, frazilice. %Ice conditions. 
MONTHLY SUMMARIES 
‘ : ye Run-off . . iS Run-off 
er ae a 5 depth in tie Disgharge in-secandstoct aay an aaa 
Month Per | incheson |} Month Per |incheson 
_Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
TAsod lhc) ha eee Pe eae Re Ma eM A PUA Allele ene a. April}... 365 180 224 0-32 0: 26 
BV at ca | eee ahaa lN col ebecota eleifend he ge eee and oe eecalla |Past May... 2,760 295 1,410 2-01 Wie V2 
URVTGYs (S10 | Mage eee [Aa RE EO Ney Retr al DRUNNRG A oy oa Ry ed 9) | J unease 5,870 980 3,010 5:10 5-68 
AV eal eR Ns MRO are ea eri a A a Dial co eas Sualiyarey. 3,480 2,560 3,080 4-40 5:07 
JXTTViod, fy SIRO Riel WAY Soe ae San SR mer cn [Pee cry Ahad lei et Pe Aug 6,720 2250) 3,230 4-61 5:30 
DICT S ere Barco cues teil Ants, siete aiall steel, Sheil hoe a all es eae Sept 2,190 830 1,530 2-19 2°44 
HOV CEN ep aliee: ete eee ce esha icra tates ere a Pecan ete || AI en Oct 220 15 SOOO 400 Gok 1-04 1-20 
1913 ; ~1914 
April 3 1,260 650 836 1:20 ONL Aprils. c/o perey eS BES a Ps se | ee 
May 6,320 416 1,817 2-60 3:00 May.. 3,800 1,040 2,220 3°17 3:66 
June 9,580 3,390 2,760 3:94 4-40 June.. 8,510 3,030 5,140 7:34 8-19 
July 5,660 2,500 4,020 5:70 6:57 July.. 7,910 3,070 5,460 7°80 8-99 
Aug 4,760 2,250 3,430 4:90 5:65 Aug... 4,750 2,100 3,160 4-51 5:20 
Sept..... 4,240 1,420 2,060 2:94 3:28 Sept... 2,630 830 1,480 2-11 2135 
Octse: 1,420 650 939 1-34 1-54 Oct... £520 563 914 1:30 1-50 
INOxe eee 730 181 493 0:70 0:78 INOVvare 647 185 454 0:65 0°72 
DD) CCUM Ge en NRRL ack ci bee ela Sa Oe Dec.4.. ASS Oe cee 248 0:35 0-40 
1915 1916 
April 1,520 266 751 1-07 1:19 April. 762 230 ay (0) 0-53 0-59 
May 3,750 1,620 2,310 3-30 3°80 May.. 1,960 650 1,330 1-90 2-19 . 
June 7,840 1,950 3,590 5913 5:72 June. 14,200 1,780 4,300 6-14 6:85 
July 6,510 3,470 5,030 7-19 8:29 July.. 8,180 2,570 5,050 7°21 8°31 
Aug 5,490 3,600 4,380 6: 26 7:22 Aug 3,600 1,600 2,680 3°83 4-42 
Sepia. ae 2,880 785 1,410 2-01 2:24 Sept... 3,010 840 1,720 2°46 2°75 
Oct 891 460 639 0:91 1:05 Octas- 1,180 540 681 0:97 1-12 
Nowe: 690 250 443 0:63 0-70 IN GV:8: Ga) Sonat ee eee 469 0:67 0-75 
BB eee ed bey one mental (OR ark ter ad trac is overt (ne en aan FER Dees: tse tae eae 350 0-50 0-58 
Period... 7,840 250 2,319 3°31 30-21 Period. 21614-2003 an ee, 1,880 2°69 27°56 


1 For period April 9 to 30. In 1911 freeze-up occurred on Nov. 11; on Nov. 9, due possibly to ice jam above, 
the discharge dropped to 95 sec. ft. (open conditions at gauge). Channel opened in 1912 on April 8. 2 Freeze-up in 
1912 about middle of November. 4 For period April 15 to 30. 4 Partly estimated. 5 Gauge height-discharge rela- 
tion affected by ice and discharge estimated from gauge records; discharge measurements and climatic conditions, 
Nov. 13 to 30, 450 sec. ft., Dec., as shown. 
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¢ 


58—KICKING HORSE RIVER—near Field Drainage area, 130 square miles 


DESCRIPTION OF GAUGING STATION 


Locatton—Below mouth of Yoho river, on the first traffic bridge, 314 miles east of Field. 

Records avatlable—June to Nov., 1912 ; June to Dec., 1913 ; June to Dec., 1914 ; April to Dec., 
$915; Jan. to Dec., 1916. 

Gauge—Chain gauge is used, referenced to 3 bench marks ; read three or more times a week ; 
daily during May to September, 1915. 

Channel—Is straight for 50 yards above and below the station ; bed, gravelly. The water is very 
swift during freshet and the control shifted slightly in 1914 and again in 1915. The river 
is confined between bridge abutments at all stages. 

Discharge measurements—Are made from the traffic bridge. 

Winter flow—The river near Field is generally frozen for three or four months and frazil ice is 
always apt to be a menace. 

Accuracy—Fair. A slight shift in the channel was noted, but the 1912 rating curve was still 
used in 1914 ; new curves in 1915 and 1916. 

General—An interesting feature of the run-off conditions on this stream is the diurnal variation 
due to the melting of the glaciers and snowfields ; on a hot, clear day, the difference be- 
tween the minimum and maximum flow may exceed 2,000 sec.-ft. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge is Area of Mean Gauge : 
Date section velocity geet Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 July 29 227 6-49 55 1,470 
June 6 120 2:46 4-4 295 Sept. 12 137 2-84 4-3 390 
Be 5 403 8:88 7-0 3,600 ee ee | 116 2°35 4-10 272 
20 488 9-65 7:6 4,710 Oct. 16 103 1-93 3°65 199 
ann 29 325 8-05 6:4 2,620 1915 
uly 2 var hed 7°14 6:0 1,940 Mar. 10 45 0-90 Ice 414 
Aug. 13 192 5:00 5:35 963 May 9 168 4.57 4-80 769 
Oct 72 102 2-10 3:70 214 5 17 125 2-60 4-10 324 
Nov. 19 74 1-60 3°10 116 wg eS 207 6-39 5-30 1,320 
1913 et es: 230 6-61 5-70 1,520 
May 22 126 2-40 4°15 300 Oct. 20 68 1-63 3-40 be ig! 
July 3 220 5-82 5:70 1,280 Nov. 27 60 1-20 3-15 72 
28 300 7:40 6°30 2,220 1916 
oO) 206 5:90 5s bo 1,200 April 3 63 0-65 2-70 ai 
cares ¥ | 281 7-70 6:20 2,190 June 18 273 6-78 6-45 1,850 
Aug. 28 297 7°80 6:30 2,300 July 2 240 5-92 5-90 1,420 
Sept. 12 155 3°20 4-80 496 Aug. 10 158 3-65 4.95 582 
Mee, 1 55 1:55 2:95 86 mm vob) Zi 6-16 6-30 1,670 
1914 Nov. 7 70 1-59 3-36 aL | 
June 14 218 6°41 5:6 1,410 
1 Ice conditions. 
MONTHLY SUMMARIES 
i i s Run-off ~~ : in second-feet Run-off 
Discharge in second-feet baba hes _ Discharge in second depth in 
Month Per |incheson|]| Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
BRULEE MN | Aan (een) Wee AES [iy oad ae Tass ree oll Ieee eee June... 4,3801 200 1,880 | 14-46 6-15 
IEE a 'o. Aachen Aaa eo ae desl OC poe ie hey a meee | ang aie a Uhyer 2,760 1,260 1,920 | 14-77 17-02 
ANUS, 3 SR TES, acs RR aie Eo pt rere de, Com a (ea Se Aug. 4,180 670 2,120 | 16-30 18-80 
SY) Das ch Boel (Ah 0 vee are Sieh neces [en oe ea eR pees (a nS Sept.... 595 185 340 2-61 2-91 
ERE RE naire Ne LO ae AE Ne te ENS ola BE 5 Ochs s: 200 130 159 1-22 1-41 
SIGH Wott ew (pe ee a Mee I ae ae Oe Nov.... 120 120 120 0.92 1-03 
1913 1914 
June... : 2,870 810 1,700 | i3-08 14-60 June; - 2,180 560 1,500 | 11-54 12-89 
Ditihyiece.. 3,050 715 1,870 | 14-40 16-60 Jialiyae se 3,260 1,050 2,250) 17-31 19-95 
ANOS 2,870 810 1,900 | 14-61 16-85 Aug: 2,660 925 i Oy |pko:=Oll 15-70 
Sept..... 910 300 502 3-86 4.31 Sept.... 1,250 192 485 Sto 4-16 
Octer2. PALS is 163 1-25 1.44 Octe a: POPS 125 196 T251 1-74 
INIONere LS 95 106 0-82 0-91 INioVens. 148 110 126 0.97 1-08 
Deersts.. 95 75 82 0-63 0-73 Decwn= 110 100 108 0-83 0-96 
Period... 3,050 75 903 6-94 55-44 Period. 3,260 100 919 7°06 56:48 
EOTEREED Oho a aT ate SO ge TOS i EAU NO PE CR aN ES OG I NI ASO AA a eR ALS LA SS 


10On June 26, a maximum flow of 4,760 was recorded ; this lasted for a few hours only, the mean for the day 
being 4,380. ' 
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MONTHLY SUMMARIES—Continued 


: : Run-off : 3 ie Run-off 

Discharge in second-feet dsathin _ ) Discharge in gecond-fest deptit is 

Month Per |incheson || Month Per | incheson 

Max. Min. Mean | square } drainage Max, Min. Mean | square | drainage 

mile area mile area 
1915 ‘ 1916 

wed ATL eee eel eugene: Late yea ands | eee erie en | otra uae ie CANS eer Ss ks |e Glenn eu Seca) cae eae ee 45 0-35 0-40 
1 is) oes penin| Reeee Geert cr Ro Sempra Wit. 2 By! hy a8 ONE IE a eet, Reb? 23 en ieee eee ere 40 Opal 0-33 
INT RT Vee es | steteete eet |e alee Cay SE PAIS e ental Een cih: ue cere INC AR: lite Seegete,a eee aero 41 0-31 0-36 
April 305 45 121 0.93 1-04 April... oo 34 43 0-33 O=ot 
May 1,030 266 484 Bo (2 4.29 May... 186 55 148 1-14 Leis 
June 2,000 449 953 Tats: 8-18 June 2,480 166 1,080 8-31 9.27 
July 2,600 1,220 1,780 | 13-69 15-80 July 1,900 (P25) 1,190 9.15 10-05 
Aug 3,500 2,060 2,900 } 22-30 PASC) Aug 1,790 560 913 7-02 8-09 
Sept 3,060 266 948 7-29 8-13 Sept 1,380 186 622 4.78 5-30 
Oct 284 11D 190 1°46 1-68 Oct 290 114 169 1-30 1-50 
Nov 112 69 87 0.67 0-75 INOVe- Sole saat eae 93 0-71 0.79 
Dec.? 69 Doi pokevarsis Sie Gre okave aes] ak eee DGC accuciiss scene erie ee 65 0-50 0-58 
Period... 3,500 45 933 ess 65-57 MESTea.7 DZ ASO) Wace sexe 371 2-85 38-83 


2Dec. 1 to 25; after 25th ice conditions obtained. *%* Gauge height-discharge relation affected by ice and 
discharge estimated from gauge records, meter measurements and climatic conditions, for months of Jan., Feb., 
Mar., Nov. and Dec., as shown. 


59—KICKING HORSE RIVER—near No. 2 Tunnel Drainage area, 50 square miles 


DESCRIPTION OF GAUGING STATION 


Locatton—Above mouth of Yoho river, immediately above C.P.R. bridge over the Kicking Horse 
between Nos. 1 and 2 tunnels ; 5 miles east of Field. 


Records available—July to Oct., 1912 ; April, 1913, to Dec., 1915 ; July to Dec., 1916. 
Gauge—Vertical staff ; read once or twice daily. 


Channel—ls straight for 25 yards above and below the section. The control (1916) is permanent, 
(Compare Water Supply Papers Nos. 1, 8, 14, 18 and 21.) 


Discharge measurements—Are made from the bridge or by wading. 


Accuracy—At high water, the measuring section is not very satisfactory. The results are prob~ 
ably within 20 to 25 per cent ; in 1916, 10 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 

1912 Aug. 7 57-8 5-16 2-15 300 # 
June 28 10-0 4-01 5-00 470 Sept. 12 28-6 3-19 1-20 91-43 
ARadhia § 83-5 3-58 4-20 299 ST pea 39-2 2-76 1-20 1084 
Ang. 5 94.4 3-94 4-45 378 Oct. 16 27-2 3-08 0-95 83-8 3 

se 3 81-0 3-33 3-85 270 1915 
Octrae2 26-6 eee 2-08 59-51 |) Mar. 10 11-8 0-77 0-35 9 - 065 
Nov. 19 11-5 2-70 1-73 30-81 May 9 44.1 4.53 2-10 200 

1913 Ue geal UY) 30-7 2-78 1-40 85-5 
May 21 28-2 2-50 2-45 73-3 July 3 12-8 5-83 3-70 424 
itl vaume 80-5 4,00 3-85 320 Perea! 66.8 5-84 3;80 390 

5) 28 89-6 3-72 3-90 335 Oct. 20 12.2 3-48 0-80 42-1 

“30 63-5 3-60 2-502 230 Nov. 27 9.27 2-40 0.48 22-2 
Aug. 28 64.4 3-92 2-38 252 1916 
Deen 1 10-8 2-40 0-90 25-3 June 18 112-0 7-33 5-55 822 4 

1914 July, 2 85-2 6.28 4.30 535 
June 14 69-0 5-84 3-40 403 3 Aug. 30 44.] 4.17 2. 184 
July! 29 51-1 5-16 1-95 264 8 INO Vanes 14-0 2-13 0-56 29-8 


1 Different section. ?Gauge datum raised one foot. 3From C.P.R. bridge. ‘Wading, different section. 
5 Ice conditions. 
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MONTHLY SUMMARIES 


* . a Run-oft : . am Run-off 
Discharge in second-feet deoth ts Discharge in second-feet dench txt 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 
onthe ¢ ois SRR Rag RR Re oa See ae ee aeeeien eae Hise awe 360 256 310 6-20 7-13 
Baty emer erence I, Arcee vis eM atalareremiere ter enls ala attacare o's eisuw 2 Aig. 784 175 334 6-68 7-70 
Ree URE er Mire crcie' eS Sell Ciafeie macond hate & w/e wham s eblehe: « Sept... 150 60 100 2-00 2-23 
RAMEE ete ee, Leia ire etic « 6.6 wre te elb.« 6/4 Alicia > w ore oem Oct 60 40 50 1-00 1-15 
1913 1914 
EMRE PeP Meee eee TSE OT nts crc Sein | or ana tere oret PAE de ou chs be ceva tue wee wears... 23 23 23 0-46 0-53 
OEE ong el SS eee et Ee SOEs ese eee Emini aay a Feb... 23 15 19 0-38 0-40 
PER eeen Pe ee mnt ky CM oN clccgis ike mp ave-m,.o aeieTlaveae 65 aresure Mar... 15 15 15 0-30 0-35 
April 52 25 34 0-68 0-76 April.. 77 15 29 0-58 0.65 
BY ch 396 Alyy 94 1-88 2-17 May.. 241 90 153 3-06 aoe 
June 770 222 438 8-76 9-77 June 537 145 302 6-04 6-74 
July 491 187 341 6-82 7-86 July 440 230 328 6.56 7-56 
Aug 517 204 291 5-82 6-71 Aug 367 166 236 4.72 5-44 
Sept 351 96 170 3-40 3-79 Sept 230 63 121 2-42 2:70 
Oct 96 42 60 uP 9) 1-38 Oct 138 40 $a-5 1-67 1-92 
Nov 42 25 32 0-64 0-71 Nov 40 31 32-8 0-66 0.74 
Dec.! 21 21 21 0.42 0.48 Dec 31 19 26-7 0-53 0-61 
Period 770 17 165 3-300) ios: ie Year 537 15 114 2-28 31 17 
1915 1916 
“hee 12-6 12-6 12-6 0-25 0.29 ROR gr ee ee eee Ree ns Pee ey OE ee 
HED! s 3 12-6 8-8 1053 0-20 0-22 POST ee eae thao Aonana sek od ocala Eee ate dees Rio mech eee cee 
Mar... 12.6 8-8 10 0-20 0-23 bret roca wn uns. 3 Vc ais, Reda he ore cares (a miele aie cee tren teats 
PAE... 78 1226 35 0-70 0-78 EE Tas tong Votahon wea eo oom fae Ke eS ee beter 
May.. 214 80 118 2236 2hGe BAB oh oe kaa Ps Kai eet oe aa erstards Bad ane Sine ee ere 
June 832 112 278 5-56 6-20 POSS Fe hae aus US ed A eee Pave Bok RIOT RS OR lak Cees 
July 496 ZoL 412 8-24 9.50 July 787 215 471 9.42 10-90 
Aug 409 262 oat 6-42 7-40 Aug 382 132 250 5-00 5-76 
Sept 259 Ba 95 1-89 Boh) Sept 307 70 160 3-20 S57 
Oct 61 36 44 0-88 1-02 Oct 113 44 56 1.2 1-29 
Nov 36 19 26 0.52 0.58 Nov 44 22 29 0.58 0-65 
Dec 24 19 20 0-40 0.46 Deeds Me os esc es Cae 14 0-28 0.32 
Wear?,..\' 832 8-8 115 2250 aLs51 arte Vena eats se ee 163 S220 22.49 


“a rekea 1913, partly estimated. * No gauge reader available Jan. to June. Discharge estimated Dec. 11 to 31, 
c.f.s. 


60—KOKSILAH RIVER—near mouth Drainage area, 124 square miles 


DESCRIPTION OF GAUGING STATION 


Location—2 miles from mouth, upstream side of Esquimalt and Nanaimo Ry. bridge ; 2 miles 
south from Duncan. 


Records available—May 12, 1914, to Dec. 31, 1916. 

Co-operation—Provincial Water Rights Branch installed gauge in 1911. 

Gauge—Fourteen-foot staff on left bank, 600 feet above bridge ; read daily. 

Channel—Gravel bed ; two channels in low water ; channel straight for 100 feet above and for 
300 feet below section ; good control. 

Discharge measurements—One in 1911 and one in 1913 by Provincial Water Rights Branch ; 
six in 1914, three in 1915 and four in 1916 by British Columbia Hydrometric Survey. 

Winter flow—Open all year. 

Accuracy—Good; monthly summary given below for 1914 embodies revisions based on later 


measurements. See NoTE page 309. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height Discharge 
1911 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Dec, 14 Vor 2-02 1-5 1 3182 1915 : 

1913 Mar. 23 135 CAMHS, 2-43 291 
Jan. 28 192 3-475 2-081 702 Aug. 28 26 0-40 1-03 IOs 
1914 ec. 8 1,210 4.83 9-50 5,840 6 

May 12 87 1-3 1-73 110:- || 1916 

July eo 18 LS 1325 33-94 Mar. 27 470 3-81 20 1,790 

Aug. 12 94 0-2 1-00 14-4 a eae 364 3-66 4.28 1,330 
Se Se 14 1-1 1-15 16-2 Nov. 5 223 3-10 3-30 691 
ea OE 12 0-9 1-00 10.1 Dec. 12 Were 2-81 2-84 507 

Nov. 25 462 3-6 4.92 1,650 | 


1 Not the same datum as subsequent measurements. ?580 feet above E. & N. Ry. bridge. # New statiom 
established by Hydrometric Survey. ‘ Different sections used. 5 Not at regular section. 6 Extreme high water. 


MONTHLY SUMMARIES 


: : i Run-off | : tas ofan Run-off 

Discharge in second-feet depthan Discharge in second-feet depth in 

Month Per | incheson || Month Per | inches on 

Max. Min. | Mean | square | drainage Max. Min. Mean | square drainage 

mile area mile area 
i 1914 
VE ty ee eer pr ya ic ue teva ci. bo teil byes mere et) eee May }.. 100 45 68 0-55 0-41 
ay UNE aaenrewen| ee See ears gall ey cha), 81 ode bl 2a onoae Poteall ck cece ites Cleve eee June... 120 35 52 0-42 0-47 
July Set RE Ee Cats teal Ie ies See PON Coe July. 33 21 23 0-19 O22 
ENT Ae ee |e eh ae ula cee AE OS ae nl te al bea eee Aug... 21 12 14 0-11 0-13 
SOLE) OL Fas Hck call | SRNR et cereers| eaes cna onMNr' | see Dr Rata | ea ania Beeage, 2 hos Sept... 100 is 36 0-29 0-32 
OCT PA ere ets hes tare ahnd Cle!) Solr All nou temerey cl ar a ea Oct 2,060 35 364 2-93 3-38 
INGO Veer eh | Cte nce erate tote asa eA a taleeee wai cco reste aI Oe | cee ee Nov 2,140 270 765 6-16 6-86 
VS ep Nee te tere ee aCe ie aee ad Lichter sal carotenoid Dec 790 100 260 210 2-42 
CLOGS Perea Ca ee Ge iby RIS gS av oA DRM Sen Erne ae Period . 2,140 12 aeLoS 1-60 14-21 
1915 1916 
Janie gal 17700 160 | 550 PAG Solty Melee ae 590 340 427 | 3-44] | 3-97 
Reba ae. 590 270 360 2-90 3-02 Feb 1,420 420 (oD 6-09 6-57 
Micra 790 340 480 Seid 4.46 Mar 1,980 590 989 7-98 9.20 
Aprile... 1,560 160 440 3-55 3-96 April 1,150 590 766 6-18 6-90 
Maye aon 180 60 114 0-92 1-06 May 790 210 470 3-79 4 ou 
June. iL. 80 17 42 0.34 0-38 June 420 120 181 1-46 1-63: 
Sulynees PS 12 22 0-18 0-21 July 590 Daly, 145 A Re 74 1-35 
AE eee 19 11 14-6 Oral 0.14 Aug 80 @ 19 OAS (Mong We 
Septeese 9 7 7-9 0-06 0-07 Sept BD) 3 9 0-07 0-08 
Ooiwaan. 2,620 Ze 390 3-14 3-62 Oct 1,840 De 96 CO 762E 0-89 
INOVesss 2,620 420 926 Gad 8-33 Nov 1,700 270 520 4.19 4-68 
Deer. 5,530 000 | 1,390 11-20 12.90 Dec 690 270 436 3-52 4.06 
Year. j 5,530 7 395 3-18 AO Year 1,980 Pe 402 3-24 43-87 
1 For period May 12 to 31. 
61—KOOSKANAX CREEK—near mouth Drainage area, 125 square miles: 


DESCRIPTION OF GAUGING STATION 


Locatton—At bridge over cafion, 1 mile from Nakusp and about 1 mile from the mouth. 
Records avaitlable—Mar. 19, 1914, to Dec., 1915. Station discontinued in 1916. 
Gauge—Chain gauge at the bridge ; read twice a week. 


Channel—The river is confined between perpendicular walls, 38 feet apart at the gauging and 
measuring section. The control is a sand and gravel bar and seems fairly permanent. 


Discharge measuremenis—Nine in 1914, six in 1915. 
Winter flow—Frazil ice may be expected for a few days at a time only. 


Accuracy—Infrequency of gauge readings impairs accuracy, especially during May, June and 
July; results, however, should be within 20 per cent. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge j Area of Mean | Gauge : 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Nov. 23 230 0-95 1.2 220 
Mar. 19 204 0-59 0-7 122 1915 
May 16 274 5-63 4.2 1,540 Mar. 20 209 0-55 0-50 Hs 
June 13 273 4.30 3-50 1,150 May 17 221 3-30 2-60 747 
ee ZO Paes 5-40 3-80 1,480 NM 250 4.50 3-00 1,120 
eos 293 4-73 3-34 1,390 June 22 265 2.92 2-25 774 
Aug. 12 229 1-07 h- 245 Sept. 11 150 0-74 0-75 150 
Sept. 4 221 0-62 0-65 137 Nov. 29 222 0-80 0-78 pd 
Oct. 28 240 1-28 1-15 309 
MONTHLY SUMMARIES 
: ; 4 Run-off : - z Run-off 
Discharge in second-feet depth in Discharge in second-feet denth in 
Month Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square} drainage 
mile area mile area 
1914 1915 
cits os calls 2g of i Er aa ee (eee eens fear eree e Jan 195 151 164 1.31 12 ot 
PS. ctl ko GO Ba Sa Ses ieee eras ie Gr taeire & Feb 155 115 125 1.00 1-04 
Seer merertes eee ee eee Ss Seo L wias ps euage lls Susi sga afisre ease me © Mar 151 115 127 1-01 1-16 
April 1,080 115 530 4.24 4.74 April 1,190 162 695 5.56 6-20 
May 1,880 920 1,330 | 10-64 12.24 DVRey Si TAR eee Fc A ee Poca es ies AE aoa ease 
June 1,820 1,410 1,600 | 12-80 14-30 June 1,340 683 869 6-95 (evi: 
July 1,590 1,060 1,350 | 10-80 12.44 July 1,070 340 661 5-29 6-10 
Aug 990 141 362 2-90 3-34 Aug 329 151 213 1-70 1-96 
Sept 670 102 272 2-18 2.43 Sept 184 142 156 1-25 1-39 
Oct 720 SL 517 4.14 4.77 Oct 455 162 238 1-90 2-19 
Nov 395 235 336 2-69 3-00 Nov 397 162 235 1-88 2-10 
‘Dec 235 115 178 1-42 1.64 Dec 162 130 140 1- #2 1-29 
Period... 1,880 102 719 5-75 58-90 Period.. 1,340 115 329 2-63 32-69 
1 Gauge heights May 6 to 26 not available. 
62—KOOTENAY RIVER—at Glade Drainage area, 19,100 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At the ferry cable near Glade, 10 miles from the mouth, below the Slocan river, 16 
miles from Nelson. 
Records available—May, 1913, to Dec., 1916. 
*Gauge—Vertical staff in five sections ; read twice daily. 

‘Channel—Is straight for 1% mile above and below section and very uniform. There are riffles 
1,000 yards above and below the section, which is an ideal one for metering purposes. 
Discharge measurements—Are made from a cable car used on a ferry cable. The rating curve is 

considered satisfactory. 
Winter flow—The river never freezes over. 


-Accuracy—A, considered very good. 
DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge , 
Date section | velocity height | Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Aug. 13 7,700 5-25 7-80 40,400 
June 13 16,000 9-63 24.5 154,000 Dec. 11 5,020 3-42 3-45 17,200 
July 3 12,400 8-38 19-8 104,000 1915 
a al 8,930 6-21 14-6 55,500 Mar. 9 3,600 2.24 1-07 8,080 
Aug. 6 8,450 6-08 13°85 51,400 April 19 6,720 4.48 5-87 30,100 
Sept. 6 6,980 4.81 11-50 33,600 1916 
Nov. 27 4,940 oOo 7-82 15,100 Mar. 10 3,870 2-25 1-65 8,720 
1914 June 3 9,980 6-89 11-30 68,800 
Jan. 13 4,580 2.82 Zoe 12,900 a aeo 16,300 10-17 20-05 165,800 
eee 3 4,620 2-82 7-40 13,000 July 19 14,100 9-60 17-10 135,200 
Mar. 9 4,000 Qa 1-57 8,900 Aug. 11 9,620 6-54 10-55 62,900 
June 1 11,370 7-79 13-35 88,600 ie oo 7,690 5-64 feariss 43,400 
July 20 10,800 7-54 12-60 81,400 Oct. 2 5,270 3 68 4.64 19,400 
Aug. 11 7,916 5-46 8-22 43,200 Dec. 6 3,950 2-33 1-88 9,220 


* Possibly low, a revised estimate based on recent measurements suggests 19,400 square 
niles. 
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MONTHLY SUMMARIES 


: : ne Run-off ‘ ‘ in Run-off 

Discharge in second-feet depth th Discharge in second-feet depth ia 

Month Per |incheson |} Month Per |incheson 

Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 1914 
ECR EL: Ole ge Sekt aA A y ORME te etree eure Poures mo Oe al Meantime erica Janie o 1) 137400 8,700 11,700 0-61 0-70 
EASY TEAL ae 4 (Uy ae AEN [ecg Cope Bl PAPO Suh COE Ope eg eel eset Feb....]| 11,800 8,330 9,430 0.49 O= 51 
Mae eerie § giarc to ceaeall ouene Sle dence a esewe we nny | NOR aE ene eee Mar:s..| 135100 8,330 | 10,400 0-54 0-62 
PATSEIDS led ee tee tee eo hace s HEA co lhpeishahehe sha | CURR nen | |e eae April...| 42,500 | 13,100 | 26,500 1-39 bass, 
May!...| 77,200 | 32,300 | 45,400 2-39 2-76 May...| 89,600 | 438,200 | 70,600 oO 4.27 
June !.. .| 154,000 93,000 | 126,000 6-60 7-36 June...} 102,000 | 88,600 96,100 5-03 5-61 
July....} 108,000 | 56,300 | 78,900 4-3 4-75 July...| 938,600 | 58,200 |} 82,300 4.31 4.97 
Auge) 04,700 32,100 42,900 2-25 2-59 Aug....} 57,400 26,900 39,600 2.0703 2-39 
Sept.....| 33,600 23,100 28,600 1-50 1-67 Sept....| 26,400 19,500 21,400 1-12 Veh 
Oct 22,100 18,000 19,400 1-02 1-18 Oct... .| 20,400 18,100 19,300 LoOt 1-16 
Nov 17,000 15,000 15,900 0-84 0-94 INGVe al 6 U0 19,200 22,500 1-18 1-32 
Dec 15,000 9,900 | 12,400 0-65 Onn5 Dec....| 19,500 | 10,500 | 14,400 0-75 0-86 
U etch (ove hea De Pee RM TON Een PMU OEM AT PA Ilion, Ui. lll ge ec ya Year...) 102,000 8,330 ! 35,352 185) PAS B91 
1915 1916 

Jan 10,900 8,400 9,940 { 0-52 0-60 Jan....{ 10,900 7,980 8,520 0-45 0-52 
eben. 8,690 8,110 8,260 0-43 0-45 Hebe 9,610 7,830 8,440 0.44 0-48 
Mar 11,300 8,110 8,940 0-47 0-54 Mar....| 22,000 9,290 14,200 0.74 0-85 
April 40,500 11,700 24,800 1-30 1-45 April...] 39,100 22,000 29,100 Neate 1-70 
May 59,000 | 41,200 | 52,300 2-74 3-16 May...! 70,500 | 39,800 | 61,900 3-24 3 a3 
June 58,200 | 51,800 | 55,000 2.88 So 7! June...| 162,000 | 70,500 | 110,000 5-76 6-43 
July 57,800 | 48,700 | 54,100 2-83 3-26 July...| 157,000 | 87,300 | 129,000 6-77 7-80 
Aug 48,700 |: 32,600 39,900 2-09 2-41 Aug....| 83,900 36,400 56,400 2:95 3°40 
Sept 32,200 | 17,700 | 238,600 1-24 1-38 Sept...| 36,100 | 23,200 | 30,200 1°58 1°76 
Oct 17,300 | 13,900 | 15,000 0-79 0.91 Ocbir | 2225800" I 137500: (075,000 0:89 1-03 
INGVe ue. a1 #15;600 12,800 14,400 0-75 0-84 Nov....| 14,100 10,600 12,500 0:65 0-72 
Weer gs 425800 9,940 | 11,500 0-60 0-69 Dec....| 10,900 7,830 9,470 0°49 0°56 
Year....! 59,000 8,100 | 26,478 1.39 18-90 Year. ..! 162,000 7,580 | 40,560 IS We 28°98 


1 Results for May and June, 1913, are deduced from measurements of the flow of the Columbia, above and below 
the mouth of the Kootenay, at Castlegar and Trail. 


63—KOOTENAY RIVER—at Upper Bonnington falls Drainage area, 17,800 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At the headrace of the West Kootenay Power and Light Co.’s plant No. 2, at Upper: 
Bonnington, 10 miles west of Nelson and 16 miles from the mouth. 


Records avatlable—Oct., 1907, to Dec., 1915. 
Co-operation—Gauge readings by the West Kootenay Power and Light Co. 


Gauge—The elevation of the water each day is determined by measuring down to the surface 
from a known point. The gauge is situated at a point at the upstream end of the headrace, 
where part of the water is diverted to the turbines, and the remainder flows over the falls, 
some 200 feet below. 


Discharge measurements—The only metering section on Kootenay river between the lake and the 
mouth is near Glade, about 6 miles below Upper Bonnington. The only large stream enter- 
ing between these points is Slocan river. The rating curve for the Kootenay at Bonnington 
falls is obtained by subtracting the discharge of Slocan river from the discharge of the Koot- 
enay river near Glade. 


Winter flow—Owing to the warming influence of Kootenay lake, the river below the lake never 
freezes over and very little, if any, frazil ice or anchor ice is formed. 


Accuracy—These data appear to agree well with similar data gathered in recent years, at Bonn- 
ington pool and near Nelson. See Accuracy notes for Kootenay at Nelson, and for Slocan 
river. 


* Possibly nearer 18,000 square miles. 


ph SLREAM FEOW:.DATA—B: C. TABLES 385 
Ye 
ee MONTHLY SUMMARIES 
ies Di ; 5 Run-otf ; = 3 Run-off 
" ; ischarge in second-feet feck we Discharge in second-feet . depth in 
os. Month |. ’ Per |incheson || Month Per | incheson 
Ne Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
nH 1907 
i" ITE 3. koa AGU BRI RRS Sas Ro et Te A ey en a Oct... .; 36,200 19,300 26,200 1:47 1-70 
By INOVie5 0), | es he as | Ri at A ee tar Tee gle Ar | ST (SEN PR ED Nov... | 18,800 9,900 | 14,200 0:80 0:89 
ES RUA ee EE Yuh ae Lacie TOM [eee coc. « fase as Hassle Dec....1 13,000 9,600 11,100 0-62 0:72 
a 1908 1909 
2 sane. v1 10,200 7,800 8,880 0-50 0-58 Ayo eee 8,100 6,800 7,350 O-41 0-47 
He... | °%j500 7,200 7,200 0:40 0:43 Feb....{ 8,100 7,500 7,740 0:44 0:46 
mo) Mar.....] 11,800 7,000 8,600 0:48 0:55 Mar.... 8,100 7,500 7,650 0:43 0°50 
a _April....| 43,200 11,800 21,700 1-22 1-36 April...] 13,800 8,400 10,800 0-61 0-68 
May....} 73,000 | 43,200 | 63,800 3-58 4°13 May...| 54,500 | 14,200 | 27,100 1-52 1-75 
E June....! 113,000 | 73, 94,100 5-29 5:90 June 110,000 | 59,000 | 98,200 5°52 6°16 
Pi: July....} 92,000 61,700 72,100 4-05 4-67 July. ..} 99,000 57,200 81,500 4°58 5: 28 
7 Aug.....| 59,900 27,000 39,700 2°23 2°57 Aug....]| 55,400 26,400 40,200 2-26 2:61 
di Sept....} 25,200 16,900 21,300 1-21 1-35 Sept....| 24,600 16,400 | 20,100 1-13 1-26 
Pi Cys Sea 16,400 11,400 13,300 0:75 0-86 Oct .| 16,400 13,000 14,900 0-84 0:97 
4 Bowes. -(5. £2,200 10,200 10,300 0:58 0-65 Nov....{ 15,400 12,200 13,200 0-74 0-83 
t Dec.....|- 13,800 7,200 10,100 0:57 0-66 Dec....| 18,800 10,200 15,800 0-89 1-03 
Year....| 113,000 | 7,000 30,923 1-74 23°71 Year. ..! 110,000 6,800 28,712 1-61 22-00 
i 1910 1911 
DADs. | 13,200 8,400 9,240 0-92 0-60 Jano sc.) 34,500 7,000 j; 8,670 0-49 0-56 
ie] aaa 8,700 7,000 8,070 0:45 0:47 Henees... 8,100 6,400 7,480 0:42 0:44 
Mar.....| 21,400 7,200 12,500 0-70 0-81 Mar....| 13,800 6,300 8,120 0-46 0:53 
April....} 60,800 21,400 32,900 1°85 2-06 Aprils {°34;200 14,200 18,100 1-01 £13 
May....| 84,000 63,500 73,800 4-15 4-78 May...| 56,300 31,800 48,100 2°70 3-11 
June. ...} 88,000 70,000 78,900 4-43 4-94 June. . .} 104,000 56,300 85,300 4-78 5*33 
July....| 68,000 41,100 55,400 311 3°58 July. ..} 102,000 54,500 77,000 4-32 4-98 
Aug.....| 40,400 21,400 30,000 1-68 1-94 Aug....| 52,800 27,000 38,800 2°18 2°51 
i Sept.....| 20,800 14,200 16,200 0:91 1-02 Sept....| 27,000 17,900 22,400 1-26 1-41 
Oct =" 195300 14,600 17,200 0:97 1<12 ek t< 4h £77408 11,000 14,100 0-79 0-91 
Nov.....} 19,800 17,400 18,600 1-04 1-16 Nov....] 11,000 8,400 9,610 0-54 0-60 
Dec.....} 18,800 12,200 14,400 0-81 0:93 Dec....} 10,200 6,800 8,090 0-45 0: 52 
Year....} 88,000 7,000 30,601 1-72 23:41 Year. ..} 104,000 } 6,300 28,814 1°42 22°03 
‘ 1912 1913 
MaMa Le. 7,200 5,700 6,070 O- 34 0:39 Jan. : 9,000 6,600 7,490 0-42 0:48 
ese. 6,300 5,700 5,880 0-33 0-36 Feb... 7,000 6,100 6,490 0-36 0-38 
ieee. 1s. 6,200 5,600 5,820 0:33 0:38 Mar... . 7,200 5,900 6,610 0:37 0:43 
April....]| 22,400 6,000 14,000 0:79 0:88 April...| 32,400 7,200 15,800 0-89 0-99 
May....| 59,900 | 22,900 | 40,500 2:27 2-62 May...| 80,000 | 32,400 | 44,600 2-51 2-89 
June. ...{ 63,500 54,500 59,200 3°32 3-70 June 137,000 84,000 | 114,000 6-40 7°14 
July....| 59,000 | 42,500 | 49,300 2°77 3-19 July 94,000 | 50,400 | 70,200 3°94 4°54 
Aug.....| 42,500 | 27,600 | 33,600 1°88 2°17 Aug....}| 50,400 | 31,200 | 38,800 2-18 2:5 
Sept.....| 26,400 16,900 21,700 1-22 1-36 Sept....| 31,200 20,300 26,700 1-50 1°67 
: Oct.....| 16,400 13,000 13,800 0-78 0-90 Ost s- 4.420.500 14,600 17,600 0:99 1-14 
Noyv:,;.:.{¢.14,200 11,400 12,800 0:71 0-79 Nov....| 15,000 11,000 13,300 0°75 0> 84 
Decoy... 1 125200 7,500 | 10,100 0:57 0:66 Dec....} 13,000 7,800 | 10,200 0:57 0: 66 
Year....! 63,500 5,600 Papas (ee AN Ede 17°40 Year.. .| 137,000 5,900 30,983 1-74 23°66 
. 1914 1915 
Jan. 11,800 7,800 10,300 0-58 0-67 Jan 9,740 7,520 8,690 0-49 0:57 
eps 9,300 7,000 8,230 0:46 0:48 Feb 7,660 7,000 7,370 0:41 0°43 
Mar. 12,200 7,500 9,250 0:52 0:60 Mar 9,220 7,130 7,630 0:43 0:50 
April 36,900 11,800 | 22,400 1+ 26 1°41 April 34,700 9,390 | 20,300 1-14 1-27 
May 79,000 | 37,600 | 59,400 3°33 3°84 May 49,900 | 35,800 | 45,100 2°53 2°92 
June 88,000 | 76,000 | 83,100 4:66 5+ 20 June 49.900 | 45,700 | 47,800 2-68 2-99 
July 82,000 | 52,800 | 73,000 4:10 4°73 July 51,400 | 44,400 | 48,600 2-73 Slo 
Aug.. 52,000 | 25,200 36,300 2-04 2-34 Aug. 44,400 30,000 | 37,100 2°08 2:40 
Sept.! 23,500 18,600 19,900 1-12 It: 25 Sept 29,000 15,500 21,100 1-19 1°33 
Oct.. 19,000 17,100 18,100 1-02 1°18 Oct 15,300 12,400 13,400 0-75 0:87 
Nov 23,000 17,900 | 20,600 1-16 1-29 Nov 13,700 11,200 12,700 0-71 0:79 
Dec 18,100 9,800 14,100 0-79 0:91 Dec 11,200 8,880 9,970 0-56 0-65 
Year....! 88,000 OOO MEOL,223 1°75 23-90 Year. .)).51,400 7,000 | 23,313 1:31 17-87 


1Summary for Sept. to Dec., 1914,is from the record for Kootenay river at Bonnington pool, which has practically 
the same discharge, no large streams entering between the two stations. 


64— KOOTENAY RIVER—near Nelson 


/ 


Drainage area, 17,700 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Astley wharf, Nelson, about 2 miles above the outlet of the West arm of Kootenay 


lake. 
Records available—Jan., 1913, to Dec., 1915. 


* Possibly nearly 18,000 square miles, if account is taken of changes on recent maps. 
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Gauge—Vertical staff 20 feet long, situated at Astley wharf; read daily. 

Discharge measurements—None have been made at this station. ©, 

Winter flow—The river below the lake seldom, if ever, freezes. The main lake never freezes and 
the West arm only freezes occasionally. 

Accuracy—As in the case of the Kootenay river at Bonnington falls, dischatees based upon the 
Nelson gauge are determined by subtracting the discharge of Slocan river from discharge 
of Kootenay river near Glade. To compensate for the inflow to Kootenay river below the 
outlet of the lake and above Glade (excluding Slocan river), the discharge thus determined 
is further reduced by 1 per cent. Recent measurements suggest the possibility of error in 

‘the rating curve used for the Slocan river. (See note under that stream.) This error will 
be reflected in the rating of the Kootenay river at Bonnington falls and Nelson, though toa 
reduced degree, as the Slocan discharge forms but a small proportion of the flow of the 
Kootenay river at Glade. The mean monthly discharges given below should be within 
10 or 15 per cent. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-oft Discharge in second-feet Run-off 
depth in as 2 ed SO A ie te eee ae] ae 
Month Per j|incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1913 
AE yal 8 Ook Soccer peewee mei (ei aire te on Pe, eae ee Jan.. 8,200 6,550 7,020 0: 40 0:46 
Hic berge ce IV Rote ans th ake fc tikerats anes | etcetera el eaeeeree eee Me een Feb.. 6,550 6,270 6,360 0:36 0:38 
INERT IG RAE poe SRT I constet ons scoaue | Sota reueretcll ee CAcaen | ate rape Mar... 7,780 6,350 6,750 0:38 0:44 
/Novell Se SI ae GAREY een area ere om cre gone ee Mle & Lea ies 3 April. . 31,500 8,250 17,900 1°01 Lents 
IAL eS Sal Os teh al DE ein, MSEC AO NET cB ME Davari cc BL May.. 80,300 | 30,400 | 43,500 2-46 2°84 
ARTISCS)S Enel at ER ape epee Rar een ete Rane bed aia er Ma Ce ab il June...| 134,000 ; 86,300 | 115,000 6:50 (O25 
LINEA S08 BES Ace Gana ae) ae eM og IR NR OR eel eae ces THM oll alg cS July.. 96,100 | 48,300 | 69,700 3°94 4°54 
PRU Bee Bhich arate -.0)s Nas fic: a, es Oaciatetes [WNeras sna seniot oll teatro eine coeeeeoe tere Meee. 47,000 29,800 37,500 2212 2°44 
PIED Geert lot: othe (sh cidoe [1s tale, Staves ats lnaeevs a de vance oh isthe weenie | ee ene oe Sept... 29,300 | 20,700 | 26,000 1:47 1-64 
NC Gamers | abi Macak wiht s. Spesdeeeey 6 Teccciaweeene et | (ORRIN | ieee: Oct er 20,700 15,400 17,500 0-99 1-14 
INO Weel neers Dbl tal tolate aah nd Siocon an ha te BGR Cen Nov... 14,900 11,200 | 12,600 0:71 0:79 
ND SCR eect merch chen | eater es he che oa cg Race | |g nae oe Dec... 11,100 8,050 9,730 0°55 0:63 
2 Eile eo ay eels Riis wel SOR ents |Meeeceetaer ove | Gauss $05 Ree oar eo Year.. .| 134,000 6,270 ! 30,797 1°74 23:68 
1914 1915 
Jan 11,800 8,050 10,200 0:58 0:67 J80 ae ee LOSLOO 7,810 9,130 GC: 52 0:60 
iHelbegs2 t 9,700 7,150 7,730 0:44 0:46 Bebseee 7,810 7,380 7,540 0-43 0-45 
Mar 11,400 7,450 9,010 0°51 0:59 Marans 9,770 1,230 7,920 0-45 0°52 
April 35,500 10,900 | 21,900 1:24 1-38 April...} 34,400 9,940 | 20,900 1-18 1°32 
ay 78,400 | 36,100 | 60,100 3°40 3°92 May...| 49,500 | 35,300 | 45,000 2°54 2°93 
June 89,200 76,700 | 84,100 4-75 5:30 June...}| 49,500 45,400 | 47,800 2-70 3°01 
July 82,400 | 51,900 | 73,900 4-18 4°82 July...| 51,700 | 43,900 | 48,300 2°73 8:15 
Aug 50,500 24,600 34,000 1-92 2°21 Aug....| 43,600 29,800 36,500 2-06 2°38 
Sept 24,100 18,300 | 20,000 1°13 1:26 Sept....| 28,900 15,900 21,400 is '24 f35 
Oct 18,900 16,800 17,700 1:00 1°15 Oct... -|\',15,600 12,000 13,500 0-76 0:88 
Nov.....| 22,600 17,300 20,500 1-16 1:29 Nov....«|) 135700 11,600 12,900 0-73 0-81 
Dec.....| 18,000 9,300 12,500 0:71 0:82 Dees; <1 stl; 200 9,050 9,910 0:56 0-65 
Year....! 89,200 7,150 30,970 Le 23°87 Year 51,700 7,230 23,400 1-32 18:05 
65—KOOTENAY RIVER—near Wardner Drainage area, 5,200 square miles 
— RS i aR 


DESCRIPTION OF GAUGING STATION 


Location—At the highway bridge, near Wardner, above Elk river and below Bull and St. Marys 
rivers ; about 35 miles from the international boundary. 

Records available—Jan. to Dec., 1914 ; Mar. to Dec., 1915 ; Mar. to Dec., 1916. 

Gauge—A vertical staff gauge, 12 feet long ; read daily (twice daily in 1916). 

Channel—The channel is straight and uniform, but piles have been driven down the centre of the 
river for logging purposes. 

Discharge measurements—Are made from the traffic bridge. 

Winter flow—The river is generally affected by ice from December to March ; frazil ice occurs. 

Accuracy—Rating curve is good ; results should be within 5 or 10 per cent. 

General—The fall of the river is very gradual, and there are no power sites between Canal Flats 
and Wardner. The river is most suitable for logging and, each year, large drives come 
down from its headwaters. 


STREAM FLOW, DATA—B. C. TABLES 387 


DISCHARGE MEASUREMENTS 


rea of Mean Gauge : Area of Mean Gauge : 
Date Boon velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 Oct. 13 2,460 Pass ia 2-88 5,180 
Nov. 23 2,100 1-64 2-00 3,460 Dec. 13 774 2-11 g Rey 1,637 1 
1914 1915 
May 19 4,860 4.83 8-00 23,500 Feb. 23 927 1-95 1-10 1,810 1 
June 7 4,840 4.85 8-00 23,500 April 27 2,720 2.74 3-80 7,400 
SS a Bs 5,450 5-55 9-30 30,200 May 29 3,600 4-11 5-90 14,800 
S20 6,070 6-41 10-65 38,900 June 16 3,460 3-82 5-60 13,200 
July 25 3,350 3-38 5-00 11,300 Aug. 29 2,690 2-56 3-60 6,870 
ie ol 3,210 Soo 4.70 10,700 1916 
Oct. .7 2,490 2-08 2:95 5,210 Sept. 9 3,000 3-06 4.38 9,170 
: Oct. 6 2,270 1-85 2-54 4,200 
i Jee conditions. 
MONTHLY SUMMARIES 
Di . ¥ Run-ott ~ . if | Run-off_ 
ischarge in second-feet denth tn Discharge in second-feet deprias 
Month ; Per |incheson |} Month Per | incheson 
Max. Min. | Mean | square |} drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
ornate ty Ns we ee of deweecufie. JO. se Jan.) 1,200 600 1,100 0-21 0-24 
Ph en5 ca wlan ee errs (panaieae ae? Sauer enon Feb. 1,700 800 1,420 0-27 0-28 
Mar Perc S eae oA a Copem cial wade als trot tnprants Mar 1,000 600 852 0-16 0-18 
PRs PME Ceti 5. a co cities Siew ahoorspea ose oe con ee April 8,400 800 4,920 0-95 1-06 
Le Ne od 5 oye, Aliaiers son, & coe a shal oS 6 [oxo wicks es May 25,300 8,700 18,100 3-48 4-01 
MEMO EPT SOL. cess cc | cw esac] oe Sick os |alelns ea mrs June 43,000 | 17,400 | 26,400 5-08 5-67 
UC a aa 5 323) EE A cari See et ao ee oe July 30,200 10,500 19,100 3-67 4.23 
GENES. sadla. sy itt Ba Ad Sears ee aap en eee a Aug 11,000 5,640 7,820 1-50 1-73 
pea RIE, ic ss vase alae us swe [vee a sien oe oe ss.s Sept 7,410 4,400 5,620 1-08 1-20 
eI ee os kc. ct) s otsemag cfiscecavelegs Scag ec Oct 6,400 4,700 5,510 1-06 1-22 
aa ee RT Ne LR, Scaligtethre orwrchc fiaanc ob sa'Pirate wa eee 9 Nov 6,700 3,540 4,750 0-91 1-02 
ent PENS ay Sc ovis Nags e & aue,a'e lw wo p.e e/sdinw ede ones Dec 3,350 840 1,940 0-37 0-43 
ide a ee SP od) Fo, BUS al cia ww bel one ale eat gis alate wa ere 3 Year 43,000 600 8,128 1-56 21-27 
1915 1916 
Mar 2,610 1,500 1,870 0-36 0-42 ines S46 Pe Ga foe Fon tee ea ee een Cece oes 
April 12,000 2,210 6,340 1.22 1-36 April 8,400 2,300 4,260 0-82 0-92 
May 16,800 9,750 12,400 2-38 2-74 May 17,300 7,800 11,300 2-7 2-50 
June 21,800 11,200 14,800 2-85 3-18 June 67,500 13,200 33,800 6-50 joes: 
July 19,000 11,900 14,900 2-87 3-31 July 39,500 13,400 27,400 5: 27 6-08 
Aug 12,300 7,040 9,120 1-76 2-03 Aug 14,400 8,700 10,700 2-06 2-38 
Sept 7,200 4,240 5,060 0-97 1-08 Sept 11,600 5,180 7,490 1-44 1-61 
Oct 5,060 3,560 4,130 0-79 0-91 Oct 4,890 3,250 3,890 0-75 0-86 
Nov 4,940 2,880 3,640 0-70 0-78 Nov 3,400 1,720 2,640 0-51 0.57 
Dec 2,790 2,160 2,540 0-49 0-57 Dec 2,840 2,040 2,290 0-44 0-51 
Period...| 21,800 1,500 7,480 1-44 16-38 Period..| 67,500 1,720 11,530 yd ay + 22-68 
1 Partly estimated. 
66—LILLOOET RIVER—at Agerton Drainage area, 800 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Government highway bridge at Agerton, 8 miles above Lillooet lake and 2 miles above 
the mouth of Green river. 


Records available—Nov. 16, 1913, to Dec, 31, 1916. 


Drainage area—Above mouth, is 2,200 sq. miles ; above lower end of Lillooet lake, 1,600 sq. miles; 
above upper end of lake, 1,300 sq. miles ; above gauging station, 800 sq. miles. 


Gauge—Vertical staff nailed to central pier of bridge ; read daily. 

Channel—Wide and deep ; smooth, sandy bed. An excellent measuring section. 
Discharge measurements—Rating curve is well defined for all stages. 

Winter flow—Stream is sometimes frozen over in winter. 


Accuracy—B below discharge of 6,000 sec.-ft. and D above. Change in control Aug. 20, 1915, 
necessitated revision of rating curve. Monthly summaries as given below embody recent 
revisions. 


388 COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ? Area of Mean Gauge P 
Date section | velocity keep Discharge || Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet _ 
1913 4 May 24 L527 lear S88 Sse 53 5,170 
Nov. 16 645 2-63 1.83 1,693 1 June 13 1 woe 4.26 1°80 7,580 
' 1914 Aug. 4 2,220 5-10. 8-60 11,300 
Mar. 28 636 2-42 1e O71 1,540 Dec. 1 444 2-00 1-50 886 
May 31 1,380 3-54 4.92 4,880 1916 
June 28 2,063 Ae OM 7-60 9,000 April 27 900 2-69 3-47 2,420 
Aug. 10 1,831 4-00 6-76 7,400 May 10 1,090 2-64 4.02 2,880 
July 15 2,692 6-15 10-4 16,500 June 9 1,629 3-56 6-35 5,800 
1915 Sept. 21 1,620 3-51 6-30 5,680 
Feb. 8 460 1273 2-08 7782 || Dec. 7 368 He56 1-48 575 
bel ee 366 1-95 1-00 712 
1S$tation established. 2Ice cover. 
MONTHLY SUMMARIES 
Discharge in second-feet ieaion : ____ Discharge in second-feet Beri Ms 
Month Per | incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square |} drainage 
mile area mile area 
1914 
Ae ete uaa eine eh pes cafe ccd al choot aif Bes eehe ae ae Jan.! eA OO eee saat 1,130 1-41 1-62 
ENE Ey ahead RE ee ell sist coc) Sars Lal See aeei aad ole Oy gem | 1g eet eset | ay eee eee Webs el Ween gfe 700 0-88 0.92 
IN ERIE Ne Veena onsen Lie cons ikereteanl| Gpetar saa ste Pupecoat sre Lice tie uate ener. Mar 2,670 700 1,700 2-12 2-44 
FaNS OL ie ah Ws ta AO Diet Pee Wee BAUR) Tl Dros Rete RSTO faebe Bunn 0) April 3,750 1,700 2,860 3-58 3-99 
INE ERY terrae | es Meme een Od SNe ee (all ene, yee AI er) Ceara te Ena AA May 9,250 3,750 5,870 (Hot 8-46 
ITO Aer ements 4 at omer Sg te Rat ie leas WAM June...| 16,500 4,930 9,140 | 11-42 12-74 
ULL gaeee eR Tow eaees Ca MALS Th AU Ca oe, ae Julye as |els oO 6,800 | 13,010 | 16-25 19.98 
PENT fora sent are ee Ati ie en cree UP Wee) UA 9 IN ee NT ok oe oe Augsncl) 145700 7,500 10,560 | 13-20 15.22 
SCD Urea S| Lanne At one ee fer eeeaads urea aly ast Rice Menai Sept.... 7,850 3,200 5,030 6-29 7-02 
OCR Re Een Ura ea eral amine ecre nM bey ski | 2 ase gate Oct 19,200 2,670 6,590 8.24 9.50 
INTO Nee eye es EER Seal Ses wreak ho aT ee oat, “rs Rers, aa of These ee Nov 4,930 2,470 3,540 4.42 4.93 
UB Lore ns ASA Pitt ea ee eee eco | Uy seine Vege ies ba ee tc Dec 3,200 1,400 1,840 2-30 2.65 
PVICH ECORI Hime te CU mei: ail Gat og MER athe el] 104 | ha ai Year 19,200 700 5,164 6-46 89.47 
1915 1916 
AK ee 2,470 700 1,310 1-64 1-89 ae Liles Woe en ep aes ee 600 0-75 0-86 
Feb.!.... 900 700 730 0-91 0-95 GDL Alene cnet Nekedate 683 0-85 0.92 
Mar.. 2,670 900 1,660 2-08 2-40 Mars 3125940 inn eae 1,530 1-91 2.20 
April. . 5,050 2,670 3,550 4.44 4.95 April 2,720 1,540 2,200 2-75 3-07 
May.... 7,850 2,770 5,180 6-48 ChE May 6,510 2,940 4,370 5-46 6-30 
Junes.. 2) 125520 4,930 8,470 | 10-60 11-83 June...| 16,100 5,480 | 10,200 | 12-80 14.30 
Julyxs. 21) 19,200 7,850 13,200 | 16-50 19-00 July...| 13,500 6,680 9,980 | 12-50 14-40 
Aug.....| 19,200 8,590 | 13,200 | 16-50 19-00 Aug....} 14.100 5,760 | 10,400 | 13-00 15-00 
Sept.....| 11,700 3,160 5,430 6-79 7-58 Sept....} 11,000 3,380 6,440 8-05 8-98 
Oct 6,510 1,000 2,420 3-02 3-48 Oct 5,760 1,540 2,600 3-25 3-75 
Nov 2,400 680 1,090 1-36 Ibe sve Nov 1,540 600 1,000 1-25 1-40 
Dec.! OOO R heme 690 0-86 0-99 Dec.! BOOS Were eee 546 0-68 0-78 
NWiedr eres Os 200au..ce tae 4,744 5-93 81-06 Years li Gs lOO die,. ese 4,210 Dea 71-96 


1 Guu height-discharge relation affected by ice and Tae heed as follows: 1914, Jan. 26 to Feb. 21, 
700 sec. ft.; 1915, Jan. 25 to Feb. 12, 700 sec. ft., and Dec. 25 to 31, 600 sec. ft.; 1916, Jan. 1 to Feb. 13, 600 sec. ft.; 
Feb. 14 to 21, 700 sec. ft.; Feb. 22 to 29, 800 sec. ft; Mar. 1 to 7, 900 sec. ft.; Dec. 24 to 31, 520 sec. ft. 


67—LITTLE QUALICUM RIVER—at Cameron lake outlet Drainage area, 60 square miles* 
sias eee ed Si Bie acer abet ie Ro ateectaleerae Mas Riera i besiege SSE SA ae ee eee 


DESCRIPTION OF GAUGING STATION 


Locatton—At outlet of Cameron lake, downstream side of highway bridge. 

Records available—Feb. 27 to Dec. 31, 1913, Provincial Water Rights Branch ; Jan. 1, 1914, to 
Decr3l, 1916, Bi C. Hyaiomeric Survey. 

Gauge—12-foot wooden staff nailed to crib on shore of lake, 500 feet from head of river ; read 
twice daily. 

Channel—Straight on both sides of section for 100 feet, gravel and small boulder bed, one channel 
at all stages, confined by bridge abutments in high water. 

Discharge measurements—6 in 1913 by Provincial Water Rights Branch and 9 in 1914, 1915 and 
1916 by B. C. Hydrometric Survey. 

Winter flow—Open all winter. 

Accuracy—A up to 600 sec.-ft.; B, 600 to 1,000 sec.-ft.; C, above 1,000 sec.-ft. Monthly summaries 
given below for 1913 and 1914 embody revisions based on later measurements, see N OTE, 
page 309. 


~ * Revised value based on recent measurements. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ; 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 July 10 80 1-9 1-40 149 
Feb. 27 91 2-35 1-87 2141 Sept. 1 33 1-1 0-49 35-5 
Sept. 25 43 1-64 0-82 70-6 Re 32 1-0 0-47 33-5 
Noy. 18 197 3-24 3-80 638 Dec. 16 116 220 2-05 269 
Dec. 4 178 3-12 3-27 555 1915 
are by 188 o- bb 3-56 592 April 16 160 PARE i 2-80 437 
4 8) 98 2-06 1-79 202 Sept. 5 33 0.94 0-39 31 
1914 1916 
May 20 143 2-4 2-40 340 2 Mar. 20 157 ABs 2-83 397 
Oct. 30 57 1.84 1-05 105 


1 Metered at bridge opposite Chalet. 2 New station established by B. C. Hydrometric Survey. No change in 
gauge datum. 


MONTHLY SUMMARIES 


: - 3 Run-off : : bs Run-off 

Discharge in second-feet Jenils th Discharge im second-feet dep ah is 

Month | . Per |incheson || Month Per | incheson 

; Max. Min. | Mean | square | drainage Max. Min. | Mean | square | drainage 

mile area mile area 
1913 1914 
errr Ales wc kis [ie BOL ewe fh eae Bead e¥e cece eee 1,910 215 632 f 10-53 12-43 
LPB cs ay ak oh eR RR I a Peers Feb.... 535 165 242 4.03 4.19 
Mar 210 156 tap 2-87 3-31 Mar 855 290 498 8.30 9-57 
April 432 141 267 4.45 4.95 April 840 255 495 8-25 9.21 
May 602 ZZ 363 6-05 6-96 May 445 315 382 6-37 7-33 
June 530 319 387 6-45 7-19 June 375 235 278 4.63 5-15 
July 367 132 259 4.32 4.97 July 230 68 134 2 25 2p 
Aug 125 56 76 127 1-46 Aug 68 45 54 0-90 1-04 
Sept 180 58 116 1.93 2-15 Sept 192 38 91 1-52 1-70 
OO eee 630 110 263 4.38 5-05 Oct 2,030 150 655 | 10-92 12-57 
Novas. 1,480 131 543 9-05 10-10 Nov 1,300 375 824 |} 13-73 15-33 
WECA. tc 800 215 426 Tel S217 Dec 650 130 259 4.32 4.97 
Period... 1,480 56 287 4.78 54-31 eat: 2,030 38 379 6-31 85-76 
1915 1916 
Jan 465 150 272 4-53 5-22 Jan 325 116 165 2-715 3-17 
BD. oes; 330 165 245 4-08 4.25 Feb 1,120 115 374 6-23 6-72 
Mar 700 170 344 Hare: 6-60 Mar 1,060 291 500 8-33 9-60 
April 1,030 200 465 7-15 8-65 April 445 sues 370 6-17 6-88 
May 295 185 218 3-63 4.19 May 575 330 438 7-30 8-41 
June 185 70 124 2-00 2-or June 760 400 508 8-47 9-45 
July 70 47 Hg 0-95 1-09 July 462 229 Son 5-58 6-43 
Aug 47 30 ar 0-62 0-71 Aug 209 82 133 2.22 2-56 
Sept 37 28 oF 0-52 0-58 Sept 76 43 59 0-98 1-09 
Oct 1,530 30 290 4-83 5-56 Oct 176 35 47 0-78 0-90 
Nov 975 185 334 ot 6-21 Nov 341 105 201 aaso Sure 
Dec 710 295 485 8-08 9-31 Dec 243 Liste: ETS 2-92 onak 
Meats 1,530 28 242 4-03 54-68 Year...4 1,120 35 276 4-60 62-08 
68—LOUIS CREEK—12 miles from mouth Drainage area, 100 square miles 


DESCRIPTION OF GAUGING STATION 
Location—2 miles south of the Railway Belt boundary, about 12 miles from mouth. Sec. 33, 
tp. 23, rge. 15, W. 6th mer. 


Records available—Aug. 16 to Oct. 31, 1911 ; April 1 to Nov. 16, 1912 ; May 1 to Oct. 14, 1913; 
April 1 to Dec. 11, 1914 ; April 1 to Sept. 30, 1915 ; April 1 to Nov. 17, 1916. 


Gauge—Standard vertical staff ; read daily during high water and two or three times weekly 


during low water. ‘ 


Channel—Width averages 25 to 35 ft. at measuring section ; channel at control is affected by 
gradual scour. 


Discharge measurements—Are made by wading or from the bridge. 
Winter flow—Ice conditions obtain during winter months. 


Accuracy—Fair, somewhat impaired by shifting channel; results, however, should be within 10 
/ to 15 per cent. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean - Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1913 Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 une 58 2-65 2-10 156 
Aug. 16 33-4 0-80 0-91 28 1914 
Sept. 18 36-8 0-96 0-98 35-4 Aug. 13 PHA 1-0 0-59 28 
1912 1915 
April 30 49.4 1-7 1-50 94 April 15 22 22 0-82 51 
May 16 108.2 4.0 3-80 439 May 13 58 2.9 1-82 168 
ie 90 3-6 3-20 328 1916 
June 8 82 yeu! Westen 276 May 15 59 | 2-14 1-29 109 
‘ 9 85 3-4 2-81 288 July 21 58-2 2-02 1-40 iB kes 
Aug. 22 19 2-8 1-02 521 Aug. 31 36-2 0-65 0-58 23; 


1 Different section. 


MONTHLY SUMMARIES 


oa Gn an AGERE. PERO A cae) ae ae 
Discharge in second-feet depth an Discharge in second-feet death 
Month Per |incheson |} Month ; Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
: 1911 1912 
PGOTSUL  & AL ee SiG a En ae Ne) ee iret Eager OR April... 94 34 47-6 0.48 0-53) 
IVT eays een el epee RCIA Ore Pivinne OF Ate a| Siete al be Ree Area Maye 520 94 312 BI 11 3-59 
A Shave) sal iglat 2 0 cd A NGS ei ail ROP gai aot Bee ee 2 me) I ean Oe June... 301 94 207 Po (Vee 2s 
FLW UIR ar ted eel score sad ge ca ee Alp lec eae DORR Re ulcer 133 1 89-3 0-89 1-02 
RUS ERIN Serre h tee seke les. eilcn ieee ne | ROMER OA Gd ere AUG Spe 84 50 By as 0.57 0-66 
Sept. 48 14 28-3 0-28 0-31 Sept.. 81 45 57-6 | 0-58 0-65 
Oct.1 24 14 AG 0-18 0-21 OGtar oo 43 46.4 0-46 0-53 
1913 1914 
PAT Tae ee eee rae Bove pecs are) | Meteor tone ooo | Stace tee tice eee April 61 26 43 0-43 0-48 
May.. 398 50 ee ilar 1-98 May 398 89 233 2-33 2-69 
June.. 454 144 250 2-50 2.79 June 326 130 226 2-26 2-52 
July.. 165 EVE 98 0-98 The 1183 July aly ies 30 66 0-66 0-76 
Aug... 65 42 54 0-54 0-62 Aug. 30 22 25 0-25 0-29 
Sept... 48 38 42 0-42 0-47 Sept 28 20 24 0-24 0.27 
Gleb aes | renee tae Seer eae NOR ets ee. ce Sieh Sean eee Oct. 28 24 25 0-25 0-29 
DKON AGS cary ch Bakes ROADS ie Wee Me ral ene ie Bad te a Seat ape po Nov 32 24 26 0-26 0-29 
Period... 454 38 123 [5 33 6- 99 Period.. 398 20 84 0.84 7-59 
1915 1916 
April.. 105 LS af 0-57 0-64 PAgori lee 93 16 20 0-27 0-30 
May. . Lo 96 213 PASE: 2-46 May... 260 105 Lio Leo 2-02 
June. . 360 81 IEDs Th iSpy 1-47 June... 385 230 285 2-85 3-18 
aly 240 81 119 1-19 to OU Lye 350 72 155 Loo 1-79 
Aug... 91 29 47 0-47 0-55 Aug.... 72 25 45 0.45 0-52 
Sept..... 45 29 oo 0-32 0-36 Sept.... Pp 19 24 0-24 0-27 
Che Gare meen eretorabergt & (echt acces] (fo eiacs Giese | ance tia kv acne ee: Octr a: 19 19 19 0-19 0.22 
Period.. Sie 15 100 1-00 6-85 Period. 385 16 ! 104 1-04 8-30 
69—LYNN CREEK—4 miles from mouth Drainage area, 14 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Below the overflow from North Vancouver intake, and about 4 miles from the mouth. 
Records available—June 10, 1914, to Dec. 31, 1916. 

Co-operatton—Gauge readings by the Water Works Dept. of North Vancouver. 

Gauge—Cable gauge on flume bridge; read twice daily. 

Channel—Boulders and solid rock. 

Discharge measuremenuts—Well define the rating curve. 

Winter flow—Open water all year. 

Accuracy—C and B. 


General—This stream furnishes the water supply to the municipality of North Vancouver. 


* Revised estimate by engineers of the Provincial Water Rights Branch. In 1913, drainage 
area was estimated to be 17 sq. miles. 


a 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1915 Sq. feet |Ft. per sec. Feet Sec.-feet 
1909 April 9 70-1 2-30 JiO2 165 
Ree SE RRs a, ry, Lig oS Guptdte wis Were, ave ae alewy 571 June 1 56-9 1-56 5-00 88-7 
1913 pa eeree 20-2 0-90 4.12 18 
Nov. 3 38 1-5 1-73 5865 Aug. 3 14.2 0.45 3-85 6-5 
1914 Coie Lo 1 ee 0-30 3-48 3-2 
June 10 54 2-40 5-00 124 1916 
oe ke 60 2-30 5-12 135 April 18 104 2-66 6-00 Pak 
Aug. 18 9.4 0-20 3-45 Pe, June 16 129 3-84 6-65 495 
Oct. 21 91 2-82 5-80 250 Sept. 13 15-2 O-743 4.12 i ig [es 


1 Not referred to gauge. 


MONTHLY SUMMARIES 


= : 3 Run-off : : = Run-off 
Discharge in second-feet decth in Discharge in second-feet danth.in 
Month ’ Per |incheson || Month Per |incheson 
Max. Min. Mean | square |} drainage Max. Min. Mean | square | drainage 
mile area mile area 
; CS A EF i 1914 
aL Ry Se Sere SE Sc ats Pole ae's vafimasanedas July. :.. 130 2 47 3-36 3-86 
AD SES ee ee rs Pi re BRE oes 30 1 5 0.24 0-28 
Leer Se kee OR 5 She x Ml wsleiee oladis wien sce Sept.... 430 1 145 | 10-36 11-56 
CONE ate SSIS AT aa 9 RSS RE ae Pee as (ne eee eb. .; 560 34 164 | 11-72 13-51 
INL go anoths bod cns i eS eee Ek ee eer Pegg ean Nov.... 660 155 3Ll5 | 22-50 ZOoLE 
RUPP Ee ch Sy oo. [ia eho: ccoversce'fie 00'S thes ll ww 6/e ue ooo Deets... 285 10 85 6-07 6-99 
BEBE E I lt coco x lc Mara ety wific.s a wc adidie’s odetans. Period.. 660 1 126 9-00 61-31 
1915 1916 
Jan 270 13 Lid 8-21 9-46 oii 250 1 108 7-71 8-89 
BOW. ss 243 57 169 12-07 12.57 Feb 1,290 1 233 | 16-60 17-90 
Mar 305 41 151 10-78 12-43 Mar 1,110 107 557 | 39-80 45-90 
April 1,200 77 193 13-78 15-38 April 745 215 360 | 25-70 28-70 
May 395 49 203 14-50 16-72 May. 435 250 292 | 20-90 24-10 
June 165 9 56 4.00 4.46 June. 505 250 343 | 24-50 27-30 
July 41 2 12-9 0-92 1-06 July... 625 165 351 | 25-10 28-90 
Aug 6 0 2 0-14 0-16 Aug... 488 40 160 | 11-40 13-10 
Sept 9 0 toe 0-09 0-10 Sept... 75 3 20 1-43 1-60 
Oct 765 9 221 15-80 18.22 Optra, 905 5 83 5-93 6-84 
Nov 562 120 222 15-90 17-70 Nov. 525 75 191 | 138-60 15-20 
Dec 810 50 277 19-80 22-80 Dec 100 12 54 3-86 4.45 
Year 1,200 0 135 9-65 | 131-06 Year 1,200 1 230 | 16-40 | 222-88 
70—MARK CREEK—near mouth Drainage area, 54 square miles* 


DESCRIPTION OF GAUGING STATION 


Locatton—At mouth of creek near Marysville, about 14 miles from Cranbrook. 

Records available—May to Dec., 1914; April to Nov., 1915; Jan. to Dec., 1916. 

Co-operation—This station was maintained by co-operation between the B. C. Hydrometric 
Survey and the Provincial Water Rights Branch during 1914. 

Gauge—An enamel gauge, 6 feet long ; read daily. 

Channel—Straight and rocky, water is generally broken. Control changed June, 1916. 

Discharge measurements—Thirteen, up to June, 1916, well define rating curve. For latter part 
of 1916, rating curve is based on 6 measurements. 

Winter flow—The creek freezes over in November or December, and remains frozen till March. 
Frazil ice forms. . 

Accuracy—Results from first rating curve B ; from second, C. 

General—Creek partially developed for power for mining operations. 


-* Not well defined on existing maps; this is a revised estimate based on recent measurements. 


‘ 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge : 
Date section velocity icigna Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 26 44.4 3-08 2-18 137 
May 1 41.4 2-66 1-68 110 June 13 39-7 2-43 2-00 96-3 
Hee APTS 57-9 4-08 ea 236 Aug. 26 29-5 0-81 1-16 26-4 
July 3 55-4 4.02 OK At 223 1916 
ate 34-1 1-92 1-4 56-4 Mar. 4 21-0 0-61 Ice 12-9 
Sept. 1 22-2 0-77 1-00 17-2 June 17 88-8 0-10 3-70 808-0 
ere 26-2 1-05 1-20 27.4 July > 7 49.6 5-39 1-75 268-02 
Oct. 10 28.4 0-86 eet 249 ae Cy 34-2 2-85 1-05 97.4 
f dug 4 8) 29.4 0-99 fe? 29-1 Aug. 15 16.8 1-97 0-75 33-1 
1915 Sept. 15 14.9 1.36 0.59 20-2 
Feb. 21 23-0 0.48 1225 111 Octane 13-9 1-29 0-55 17.9 
April 22 41-5 2-83 2-10 118 | Dec. 4 ify 1-12 0-50 19-3 
1TIce conditions. *% New rating curve. - 
MONTHLY SUMMARIES 
: : % Run-off : * % Run-off 
Discharge in second-feet depth in Discharge in second-feet ‘haentian 
Month Per |incheson || Month Per = | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square j drainage 
mile area mile ¥ area 
1914 
ONY BEATE, | pe ear eas Cae ances ira ame ae MPN APN VOR A Se ae eg tre May 368 122 238 4-41 5-08 
{PV OER nang (ih ate, Feeds oy Pa NY Pica contested |b be Ge gen ari uss June 527 132 270 &} 5-00 5-57 
AREA asl pace RR Cai Pion area Mares ENS al Tie hs ated iy ea 2 July. 221 36-8 105 1-95 2-25 
ANI OSE Teel ey eet ere ae CMS it Stretcher wnat taal tate Aug.. 38-1 17-9 23-4 0-43 0-50 
Sepia tcic obs eee | Sie eae er | Croke aacn [eng Rey oe ce ere Sept. 28-1 15-8 21-0 0-39 0-43 
OER tol RR eS oh A re PSM A el OE Bn Rare WER OE io Oct. 34-1 21-8 27-4 0-51 0-59 
INTON EARS ter are ay an att Sell epee crew ee eat ees i eee eer Nov.. 38-1 24 28-9 0-54 0-60 
1D Yet 2s Wee eee eek at ARE aig s 9) De Ne ey REM aed obs elie ti fe Dec.!. SO = Sil ees nt 20a Wavy 0-43 
1915 1916 
Janeen wh keen (he hoe eth eet i. wile Meee CR et Rane Jan.. 191 10 24 0.44 0-51 
Be Hee | hee ee tee ais arent oe |G cpeeees oe | eae all Seca oe Feb.. 15 10 13 0-24 0-26 
AVEC yeh SOOIe ABE] F civic Cigue @ | LP caatety ie LE raha eae Seite meee Mar.. 18 15 16 0-30 0-35 
April.. 160 23-5 78-2 1-45 L- €2 April 108 18 61 1-13 1-26 
May.. 191 102 135-0 2-50 2-88 May 246 57 140 2-60 3-00 
June.. 170 13-2 11220 2-08 Zea2 PUNE ei Neis Wels Resa] bs deccehalgue Sly Das o BROS [Lcetercteg ete | deena aaa eae 
vulyer 78-2 37-7 58-3 1-08 1.24 PAL eS Pe he as [seca ae alt ou he Tere NG eer 
Aug... 51-5 18-6 27-4 0-51 0-59 Ana eons 57 PA 35 0-65 0275 
Sept... 28-2 16-6 21-0 0-39 0.43 Sept.. 26 16 19 0-35 0-39 
Octo: 29-1 17-6 21-8 0-40 0-46 Octy 21 16 ae 0-32 0.37 
Nov... 22-1 15-8 17-9 Oess 0.37 Nov... 33 11 17 0-32 0-36 
Ee Chae al tibet aah arte eden Wa Meee ais eae ie a Bee Oe | Dec... 16 13 15 0-28 0-32 


i Stream frozen after Dec. 15, discharge estimated. *Ice conditions obtained after Dec. 24. * Gauge washed 
out June 16, not replaced until July 7. 


71—MATHER (CHERRY) CREEK—near mouth Drainage area, 80 square miles 


DESCRIPTION OF GAUGING STATION 


Locatton—About 1 mile above the mouth, near Wasa, East Kootenay. 

Records avatlable—May to Nov., 1913; April 15 to Oct. 8, 1914; April 11 to Sept. 30, 1915 ; 
June 15 to Oct. 1, 1916. 

Co-operation—During 1914, this station was maintained by co-operation between the Provincial 
Water Rights Branch and the B. C. Hydrometric Survey. 

Gauge—Vertical staff ; read daily. (Up to 1915 was recorded in feet and inches.) 

Channel—Channel is regular and affords a good measuring section ; slight shifts are possible. 
owing to silty nature of bed. 

Discharge measurements—The 1914 rating curve was based largely on the five discharge measure- 
ments in 1914. The measurements made in 1913, after June 30, conform to this 1914 curve. 
In estimating discharges for 1913, the 1914 rating curve was used for period after June 30. 
The estimates for May and June, 1913, are deduced from a rating curve based on measurements 


made by the District Engineer, Provincial Water Rights Branch. In 1915 and 1916 new 
curves were used. 


Accuracy—Fair. 
General—This stream is used for irrigation. 


‘ 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge . 
ate section velocity height ney sae = ae section velocity | height Disgeates 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 Aug. 31 13:-i¢ 1-18 0-062 16-2 
May 5 19.7 Sawn Woke: Biers so ius 75-41 || Sept. 25 16.3 1-37 0-229 22-3 
1913 1915 
May 29 Bets) Fee Fpl 5 eee weP Lee 272-3 April 22 29.2 2-88 0-792 84-1 
June 3 40-3 DS SED YF here arches Aniwy nea 336-7 May 26 29-8 3-43 0-916 102 
Ree, oe 25-8 OG ONES. Lae ye sc 2 128-5 June 12 29.8 3-46 0-896 103 
» July 28 18-5 2-14 0.42 39-7 Aug. 25 16-7 1-53 0-242 26-5 
Sept. 24 16-5 1-42 0-29 20°D 1916 
Oct. 14 17-0 1-45 0-32 24-6 June 18 74-0 8. 26 3-11 610 
1914 July 7 38-5 5-90 1-77 224 
May 28 32-8 4.61 imwlos 1-52 Cae eke 27-0 4.13 0-86 112 
July 15 30-2 3-05 0-958 92.2 Aug. 16 18-3 2-82 0-53 52 
My Rees 24.2 2-34 0-604 56-7 Sept. 15 13-9 2-41 0-32 335 
Oct. 4 15-2 1.96 0-37 30 
1 At waggon bridge; one mile above mouth. 
MONTHLY SUMMARIES 
. : -f Run-ott . : be Run-off 
Discharge in second-feet dents tn Discharge in second-feet denis ig 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1913 1914 
Ve ot OOO oF fs, deems «5s 145-0 1-81 2-09 May.. 183 100 143-0 1.79 ~ 2-06 
June....| 370 109 230-0 2-87 3-20 June. . 312 97 176-0 2-20 2-46 
July 131 So 70-6 0-88 1-02 July.. 124 35 68.7 0-86 0-99 
Aug 34 30 30-5 0-38 0.44 Aug... 24 16 20-9 0-26 0-30 
Sept 30 24 PA ee | 0-31 0-35 Sept.. 34 14 21-5 0.27 0-30 
Oct 27 18 Ba-h 0.29 0-33 Se en me tne ect Leda be Ve ce ae bide oo KOE ese abe 
Nov.? AD) las) ere, 17-9 0-22 0-24 OES Wes Aan ie oe ee een eM Lie EN, WG aa A Se nena 
1915 1916 
May 120 78 96-5 1-21 1.39 CE PR ae al ee NAS Gee aren Mg pep ARR cut he Ay a ted ee 
June 124 67 97-1 1.21 1-35 PUBS eA ie Boos Le aa Sele ae wile ate nL b eee aa antes 
July 97 EY 7h ee 0-95 1-10 July 3 561 64 224-0 2-80 3-23 
Aug 54 iW 32-1 0-40 0-46 Aug. :. 79 39 59-8 0-75 0-86 
Sept 30 7 24-6 0-31 0-35 Sept.... 44 21 33-4 0.42 0.47 


1Estimated May 1 to 5. 2? Estimated Noy. 21-30. % Owing to difficulty in securing a gauge reader no records 
re available before June 18. 


MESLILOET (INDIAN) RIVER AND TRIBUTARIES 


For convenience, data on these streams are grouped together, as such data have been 
gathered in connection with one proposed power development. 


72—MESLILOET RIVER-—8 miles from mouth* Drainage area, 65 square miles f 


DESCRIPTION OF GAUGING STATION 


Location—A short distance below cafion, 8 miles from mouth, and in sec. 8, tp. 7, rge. 
ire We. ¥th’> mer. 

Records available—Oct. 31, 1912, to Dec. 31, 1916. 

Co-operation—Gauge readers are maintained by the Westminister Power Co, 

Drainage area—Estimated at from 45 to 65 sq. miles.t 

Gauge—Vertical staff ; read two or three times a week. 

Channel—Boulders and gravel ; permanent control. 

Discharge measurements—Well define the rating curve. 

Winter flow—Open water conditions all winter. 

Accuracy—B and C. Infrequency of gauge readings impairs accuracy, 


*In 1912, a gauging station was maintained from March to December at the mouth of the 
Mesliloet river. This station was superseded by the one at the present site close to the cajion, 
which latter gives a record of the flow available at the proposed intake location. 

{ The watershed is not well defined on existing maps ; the estimate of 65 sq. miles, made by 
the B.C. Hydrometric Survey, and used below in computing the run-off per sq. mile, may, possibly, 
be too great. ; 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean ! Gauge 


Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet ‘Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 wd 4 Bees 16 Darr 3-5 3-58 942 
(ra oul 120 2-26 188 1 14 s 
meee Aug... 2 seal a 2-00 154 
June 6 232 2-9 3-25 662 Nov. 11 220 2-6 3-05 555 
jain 240 3-1 3-40 413 1915 
ae BH 195 2-4 2-90 446 May 6 205 2-30 2-85 476 
July 3 203 2-4 2-98 471 July 16 1WSS7f WS Shi 2-15 205 
Pen OO 146 1-6 2-28 aoa oie 159 1.19 2-05 174 
Sept. 17 109 1-2 1-87 12 
Oct. 9 81 0-9 1-61 76 Oct.A2 63 0.75 1.39 | 47.52 
Nov. 10 186 2-2 2-86 417 i 
iStation established. 2 Wading. 
MONTHLY SUMMARIES 
Discharge in second-feet fear Discharge in second-feet Peri 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
oe 1912 ass, 
INO Vi eee its Set ete Lae eres | Srepsava oot INGVAEe 1,720 160 599 9.2 | 10°3 
WCCtenr lor kaos Sie ee | Seas fe | a ace oR neem Dec.... 1,510 136 246 3-8 4°4 
1913 1914 
Jan 147 60 78 1-2 1.38 JAM chee 3,320 116 597 9.2 10-6 
He Dates 1,720 50 283 4.4 4.58 Feb. . 413 15 162 2-5 2-6 
Mar 222 ie 131 2-0 2-31 Mar... 1,010 170 360 5-5 6-3 
April 690 89 337 5-2 5-80 April.. ni Bs G5 170 460 fc | 7-9 
ay 1,370 180 645 9.9 11-53 May.. 1,150 280 - §20 8-0 9-2 
June 1,290 436 716 | 11-0 12 -:27 June.. oo Zon 393 6-0 SRE 
July 1,110 185 449 6-9 8-07 ed se ep. 295 136 228 3:5 4-0 
Aug 368 105 188 2-9 3-46 Aug... 147 50 99 1-5 1-7 
Sept 485 89 214 3-3 3-68 Sept.. 1,880 50 447 6-9 (62h 
Oct 2,120 a2 293 4.5 5-18 Oct... 1,800 115 644 9.9 11-4 
Nov 1,880 98 594 9.1 10-15 Nov... 1,600 170 691 | 10-6 11:8 
Dec TS 115 269 4.1 4.72 Dec.. 370 60 121 1-9 2-2 
Year 2,120 50 350 5-4 73-10 Year 1,880 50 394 6-06 82-1 
1915 1916 
Jan 1,290 70 286 4.40 5-07 Abate, & 485 70 139 2-14 Dead 
Feb 390 135 226 3-48 3-62 Feb... 2,680 60 779 | 12-00 12-90 
Mar 1,650 160 455 7-00 8-07 Mar. 1,010 195 563 8-66 9-98 
April 2,680 220 677 | 10-40 11-60 April.. 1,080 345 530 8-15 9-09 
May 485 PS 318 4.89 5-64 May.. 860 390 610 9.38 10-80 
June 390 160 245 Bei 4-21 June.. 1,440 485 790 | 12-20 13-60 
July 207 Ss 164 2-52 2-91 July.. iNees7A0) 390 701 | 10-80 12-50 
Aug 113 35 94 1-45 1-67 Aug... 485 170 291 4-48 5-17 
Sept 220 42 78 1-20 1- 34 Sept... 180 80 112 1-72 1-92 
Oct 2,680 50 951 | 14-63 Tere est Oct 440 40 89 Ibe ¥e 1-58 
Nov 1,510 145 422 6-50 “-25 Nov. 860 105 370 5-69 6-35 
Dec 2,520 125 740 | 11-38 13.95 Dec. 550 60 134 2-06 2-38 
Year 2,680 35 388 5-97 S225: Year 2,680 40 426 6-55 88.74 


MESLILOET RIVER TRIBUTARIES 


In connection with its proposed development on the Mesliloet river and tributaries, the West- 
minster Power Co., in conjunction with the British Columbia Hydrometric Survey, has made a 
study of the flow of the streams involved. 

Considerations of space preclude the giving of records for many of the smaller and less im- 
portant streams of the province—that is, viewed from the standpoint of power development. 
Inasmuch, however, as there are comparatively little data for the smaller coastal streams, and as 
such data are of special interest in connection with power development, it is desirable here to 
present a summary of the existent data for the tributaries of the Mesliloet river. 

Description of Stations—Generally speaking these creeks are mountain streams, with rocky, 
boulder-strewn beds. The drainage areas are small, but not definitely known. The channel at 
most of the stations is rough, but with permanent control. Vertical staff gauges are used in each 
case. They are read irregularly and, owing to the flashy nature of the creeks, the gauge readings 
do not adequately record extremes of, or rapid changes in, stage. The gauge at Brandt creek, 
near mouth, is generally read 5 or 6 times a week, but the other gauges only from 1 to 3 times 
per week. Except under very exceptional conditions, the streams remain open throughout the 
winter, although the lakes freeze over. The rating curves are well defined. 


eh) ee 
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Data Presented—The data here given comprise for each station: (1) The maximum daily 
discharge recorded during the period of record for each month of the year. (2) The mean monthly 
discharge for each month in the period. (3) The minimum daily discharge recorded during the 
period for each month of the year. Note: Owing to the infrequency of the gauge readings, it 
is probable that the real maximum and minimum discharges were, respectively, greater and small- 
er than those actually recorded. 


72a—BELK NAP CREEK—at outlet from Belknap lake. Records available: Oct., 1912, to 


Dec., 1916. 
Jan. | Feb. | Mar. } Apr. | May | June] July | Aug. | Sept.} Oct. | Nov.} Dec. | Annual 
Maximum daily discharge. . 49 | 430 | 390 | 280 | 222 | 430 | 280 | 170 | 630 | 610 | 510 | 300 |....... 
Mean monthly discharge, 1912.| ... Sipe Het ac Putanes [ecto ae Lome he case te oe cles aoa ek Se BRN a eh eel aos 
do 1913. 8 14 11 38 B24 1740) 137 54 54 81 40 33 61 
do VOT 4 line So 12 39 63.1.4143-)_ 113 97 38 | 159 | 136 | 130 16 86 
do 1915.| “21 27 92, [4156 } 129 77 59 17 20 | 222 | 179 | 144 95 
do ieee 17 93 80 74 | 186 | 266 | 201 | 115 60 26 | 212 vas 113 
Minimum daily discharge. . 8 8 9 9 25 40 z 15 9 1L SSP Sistine ches : 


72b—BELKNAP CREEK—below Ann lake, about half way between Ann lake and Belknap 
jake near the proposed site for the diversion dam. Records available: June, 1914, 
to Dec., 1916, also 3 meter measurements in 1913. 


Apr. | May | June | July | Aug.| Sept.| Oct. | Nov.} Dec. } Annual 


Maximum daily discharge..... AG |) 402° {310 }- 210: | 173. }. 445 [251 | 164)) 600 | 625°} 500; (525 bo. s 5 4 
Mennemorpnly cischarge, 1914 Vy 6. < [iiss cw Le u-cnwibaeo 7 ofc a axle few ers 89 38 | 1384 | 101 93 24 80 
do 1915 15 17 68 | 115 | 101 64 65 19 18 }-315)1 187 7202 90 


A do ‘ 1916. 20 | 102 65 57 | 109 | 232 | 170 92 45 26 | 162 62 95 
Minimum daily discharge...... “5 8 8 41 63 46 39 13 4 10 14 LES dares 


Note—Stream occasionally freezes over at gauging station. 


72c—BRANDT CREEK—at mouth. Records available : Oct. 19, 1912, to Sept. 11, 1914—-station 
abandoned and new station above Young creek used. 


Jan. | Feb. |Mar. } Apr. | May | June | July | Aug.| Sept.| Oct. | Nov.| Dec. | Annual 


Maximum daily discharge..... 610 | 140. | 190 | 280 | 245 | 237 | 174 48°) 174 1408: | 408 0246. 1. nore 
RVECRESEN OUCH VACInCDATOGS TOLD eh en ovis Dod. cA srs.c Palttors «hie ayers Pas coe he we at tereate wlowia «le cueke’> i713 SO tee 
do 1913. 16 25 26 Sho 124 fF 115 51 10 34 47 | 105 55 58 


do 1914.} 81 37 80 | 109 97 65 18 Oi Wistes Sad ordis <ftniale eeillatens wibeeeetnre « 
Minimum daily discharg3... ..| 10 9 12 16 30 26 7 5 6 8 14 Df G2 ae 


72d—BRANDT CREEK—above confluence of Young creek. Records available : June 1, 1913, 
to Dec. 3f,..1916. 


Jan. | Feb. | Mar | Apr. | May | June | July | Aug. | Sept.} Oct. | Nov. Dec. | Annual 


— ee 


Maximum daily discharge..... 23-°0|17-0 |100-0) 50-0) 42-0) 76-0} 54-0) 5-5 |250-0/220-0/160-0/320-0]....... 
Mean monthly discharge, 1913.]..... | iar ted is Sos, | seen t oad a 40:9} 25-5] 2°6 3° OP 19%SI8 FT S "Ol saat : 
do 1014. be CAD Ee uae ae HaG) 12:61. O21) OG b Sa° Ol, ata leon tele cla eee £ 

do 1915.| 8:8] 7-3 | 21-0} 19-0] 21-0} 4:5) 2-4] 0°8 1-8} 43-0) 21-0)102-0} 21-0 

, d 1916 4-1] 5-3 3°53) “O° 71 S92. 19°S)) 32 5l 0-6 0-5) 0-7) 53-0} 1°4) 8-3 
Minimum daily discharge...... ae 1108) 0-8] 2-0) O-8| 1-2] O-6) 0:3 O°3h (OrLi— 1-2)% O12. ae ae 


Note—Jan. to April and Oct. to Dec., 1914. Gauge heights were not recorded frequently enough to enable 
estimates of mean discharges to be made. 


72e—HIXON CREEK—about one-half mile from the mouth. Records available: Nov., 1912, 
to July, 1914, station discontinued. 


Jan. | Feb. | Mar.} Apr. | May | June | July | Aug. | Sept.} Oct. | Nov.| Dec. | Annual 


——— | ————_—_ | —— ————. f — ————— [| — — — ———  ——. [ [F  _ |S  | | |  | 


Maximum daily discharge..... THOe | Sd 185, 650) 675 1525] 344 I 142167 P66 702" 1 200) |e. oo. ae 

Meanemonthivvaischarge, Ole «leet sles cael toveterec revere or cjltaroke: a0: [eres sears) |  clsleyes] ete suc [tasee ee oes 149 GO| er earans 
do 1913. 67 53 67 -| 105. |) 246 |,.273 ‘| 178") 90 60 | 104 |} 166 85 124 

ght do 1914.) 173 GAM 4S | 202) [a T9Oe WN 1L5Ss |e ee Src cere tier eee ie ire, ane t okatetaterrateterencvate 

Minimum daily discharge. ....| 44 20 47 55 75 60 95 70 34 31 40 Sid eee ae 


Note—Mean discharge for Sept., 1913, partly estimated ; gauge washed out. 
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72f—HIXON CREEK—about 1 mile above the confluence of Belknap creek. Records avail- 
able : April to Sept., 1914; July to Dec., 1915; May to Dec. 1916. 


Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.) Oct. | Nov.} Dec. | Annual 


Maximum daily discharge.. 7 71 54 46 76 80 54 26 16 80 71 Ha ill iy Bg: 3S 

Mean monthly discharge, 1914. Pes PON AS) | han oo eal beter Any arent Merete 28 23 (PRR Nee res 24 (eB eat fauna, Bi Mend case | Oh 
do QUO LAY wee cco tiate eel aes tees atl cate ate al ee teen aeaeee 10 3 4 29 27 OL | ee oe 
do 19 16. 3 19 20 28 31 43 26 17 8 6 34 LO 20 

Minimum daily discharge. . 2 De 2 4 10 10 10 4 3 2 2 5 Ol ich e 


- 


Note—During April, May and Sept., 1914, insufficient gauge readings were taken to enable estimates of mean 


monthly discharge to be made. 


72g—NORTON CREEK—at outlet of Norton lake. Records available: Oct., 1912, to Dec., 
1916. | 


( 
Jan. | Feb. Mart Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.} Dec. |} Annual 


Maximum daily discharge. ....| 20:0} 50:0} 48-0] 43-0 46:0| 22:0] 18-0] 12-0} 36-0] 85-0] 69- < Sa5QOG Nd ee 


Meansmonthly, discharge,- 1912. hs... \ers ee elise laren te iL eas ered om meme core trencail cal ee eet cect nea ere eee PHD) 5G] Meee 
do 1913.} 2:5} 3-9] 2-9} 6:4] 19-0] 8:7] 3-8} O-9} 7-0} 9-5} 23-8] 10-0; 8-2 
do TOT4 aes 423 132 Vovo ote Olmraed 1-1] O-3} 8-2} 15-1) 19-4} 4-0} 13-3 
do 1915.} 9-0} 9-0} 15:0} 16-0} 5-0} 2:0; O-8} O:-2| O-5} 17-1) 10-9] 13-2] 8-2 
do 1916.| 3-5] 18:0] 10-4] 14:0] 22-0} 13-0] 10-0}; 4:8} 2:4} 1-2] 5-6) 0-6] 8-4 

Minimum daily discharge...... 16) Le Qh 27 27 Ol) TsO | eOr4 10s 0-1 POs1) Os 70s ares e 


72h—YOUNG CREEK—at mouth. Records available : Oct., 1912, to Dec., 1915. 


Jan. | Feb. | Mar.} Apr. | May | June | July | Aug. | Sept.) Oct. | Nov.} Dec. | Annual 


Maximum daily discharge..... 44 53 110 | 190 63 92 | 55 14 4110 {170 130, }130. eae ee 

WMeun monthly discharre *lOTEAe else | eee eee 31 18 | 10 4 27 36 Da 8 24 
do 1915.| 13 26 35 52 24 10 vf 5 4 at 25 | 41 23 
do 1916.} 10 P43) 32 36 27 pal) TBE 8 4 5 Slo t0 22 

Minimum daily discharge.. . 2°4| 4°21) 13 4+ 17 13 5 3:5) 24) O-8; O-4 2 6 Gir ae 


Note—Owing to infrequency of gauge readings, means for certain months are omitted. 


73—MOYIE RIVER—at international boundary Drainage area, 590 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, near Kingsgate ; 25 yards north of international boundary. 
Records avatlable—July, 1914, to Dec., 1915, March to Dec., 1916. 
Gauge—Vertical staff attached to the abutment of highway bridge ; read daily. 


Channel—Is straight for 200 feet above and below section ; flow is swift, over gravel and ay 
boulders. Width of stream at measuring section, 44 to 97 feet. 


Discharge measurements—Are reliable and well define the rating curve.t 


Winter flow—The river, as a rule, does not freeze over, but ice conditions obtain from November 
to March. 


Accuracy—Results are considered to be within 15 per cent ; 1916, up to 4,500 sec.-ft. A, above 
4,500 sec.-ft. B. 


General—The Moyie river is an international stream. There are lumbering and mining interests 
on the watershed. 


* Above gauging station, including a small area in the United States. 

{Some discharge measurements have been made at the bridge at Eastport, Idaho, which 
is about 100 yds. downstream from the Kingsgate bridge. As these measurements indicated 
that water is lost in the stream bed between the two bridges, the lower station was abandoned. 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge , Area of Mean Gauge 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Aug. 23 104 1-78 0-80 186 } 
July 7 247 4-61 2-10 1,140 Nov. 24 89 2-42 0-89 215 
mies: SL 122 2-73 0-80 333 1916 
Oct. 8 80 2-66 0-75 213 Feb. 21 82 1-10 Ice 902 
ate LS: 83 2-72 0-80 225 June 15 686 10-90 7-00 7,510 
ey 5) 97 1-89 1-10 1831 re 706 11-26 7-20 7,950 
1915 tLe 706 11-01 7-20 7,780 
Feb. 20 66 2-14 0-65 142 July 6 397 6-50 3-60 2,580 
April 21 370 6-42 3-40 2,370 eae pe. 200 3-75 1-68 749 
June 2 270 5-17 2-55 1,390 Aug. 13 118 2-45 0-90 288 
July 23 133 2-37 1-20 370 3 yaa 86 3-33 0-89 285 4 
NS ae} 136 2-31 1-45 3141 Sept. 17 92 1-91 0-63 1754 
Aug. 24 80 2.24 0-78 179 Oct. 9 84 1-56 0-50 131 4 


1At United States bridge. Ice measurement. * Wading measurement at different sections. ‘ Measurement 
from downstream side of bridge. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off 

depth in _| depth in 

Month Per ‘| incheson |} Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1914 

RENEE eeeeaeemen. oy [ats Goss, 12 |i geste: cis oe | Siteelaly: ©) Nd eisw 4 ayer July } 958 2s Ee es emir a) COL Les Be 
RENE PES Ls G1 Wares acdiei sted kite ne & ORES ow ee oboe Ay © da es Aug 304 129 189 32 0-37 
Rereeanirare er teeta ny Aen ia! «, och nels Us eis Tes ae Kmastage we aE oe, <lelg erect Sept 243 105 147 0-25 0-28 
Ors te a ali) 5 A Sea Utes oS Sy eae ed ae) ee Oct.. 348 172 221 0-37 0-43 
Pee aM ES PORT ke hie, oe te ks Std Greens sowes sud da ede se ova eave cy6 geese Nov. 958 348 582 0-99 ye DY 

GOR REE Tie peti S90 Gg Gs lek wis be cya ae o Pea eae BOS PA Dec.? 451 DAs hie Oe es SLC 

1915 1916 

TDi Lae Ge Sat oe Gia a are eed Cera epee DS RR SE aN Ue ae Ce eae a ae ET RLS They 

el nca, 3 Avkudors ds Oe BL eal Cen aed eae ae eae ae a ee i Nee ie ete Ac? Pe rend Dee See nats 

Mar.. 510 129 262 0-44 0-51 UG Se BAe te ih < ome AN Cita ee ORR ae ee Ys ee, Ce ae 
April 2,620 424 1,460 2-48 2-57 April 2,840 1,210 1,770 3-00 3 ao 
May 2,430 1,600 1,850 3-14 3.61 May 5,360 2,110 3,050 ee 5-96 
June 1,440 480 858 1-45 1.62 June 10,600 2,840 5,460 9.25 10.32 
July 710 Peps: 404 0-69 0-79 July 3,640 500 1,550 2-63 3-03 
Aug 348 142 214 0-36 , 0-41 Aug 472 170 290 0-49 0.56 
Sept 187 iw 147 0-25 0-28 Sept 335 130 177 0-30 0-33 
OGt.o ik . 223 156 181 0-31 0-36 Oct 130 95 109 0-18 0-21 
INIOV..<.5 <!s 283 187 229 0-39 0.43 Nov 190: 130 158 O27 0-30 
Wee: .... 304 180 219 0-37 0-43 Dec 110 110 110 0-19 0-22 
Period.. 2,620 117 582 0-99 a era Period..} 10,600 95 1,408 2-39 24-28 — 


1For xaeee July 7 to 31, max. on July 7, min. on July 31. 2¥For ee Dec. 1 to 9, after prio gauge buiakes 
were affected by ice. 3 Affected by ice Jan. 1 to 7 and Jan. 26 to Feb. 1 


74—-MURTLE RIVER—15 miles below lake Drainage area, about 400 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the Clearwater Trail crossing, 15 miles below Murtle lake, and about 50 miles 
by pack trail from the Canadian Northern Ry. at Raft River P.O. 

Records available—Gauge readings have been taken since September, 1914, which will be avail- 
able when the station is completely rated. 

Drainage area—Only part of the watershed of the Murtle river has been surveyed, ant there 
are not enough data available to make a close estimate. 

Gauge—A Gurley automatic water gauge register was installed in November, 1915, but record 
was interrupted by accident and ice. Before November, 1915, a chain gauge was.in use ; 
read from one to four times a week . 

Channel—The bed of the stream is composed of rocks and gravel, and is smooth and even. The 


current is swift. é 
Discharge measurements—Rating curve is well defined at high stages. 


Winter flow—Ice conditions obtain from Nov. to Mar. In Jan., 1917, ice was 2 ft. thick. 


Accuracy—Results should be fairly reliable for. the period during which gauge was recording. 
The inaccessibility of this station makes accurate records difficult to obtain. 


4 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of | Mean Gauge “ 
Date section | velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 15 878 4.43 5-48 3,890 
DED, sak en ioe lean Nokes | es fe 852 pres Koy 933 “4.65 om 65 4,340 
1915 Se We 996 4.82 5-90 4,810 
Aug. 8 507 Sieal 3-822 1,610 ve Fas bs 1,050 oO 6-13 5,000 
Nov. 20 297 Boe 2-83 650 ie 1 O 1,186 5-40 6-58 6,400 
1916 Sept. 5 400 2-85 100 1,150 
June 4. 777 4-18 5-05 3,250 Nov. 14 348 1-62 Ice 565 
i 9 807 4.12 5-10 3,020 1917 
S bene + 823 4.24 5-28 3,500 Feb. 1 200 0-95 Ice 190 


1QOld gauge; 3:10 on automatic gauge. 2 Automatic gauge datum. 


GAUGE HEIGHTS AND DISCHARGES 


During 1914 and 1915, the gauge readings were not taken frequently enough to permit the 
making of satisfactory estimates of monthly mean discharges. The following is a record of the 
gauge heights actually recorded and corresponding revised estimated discharges. 


Gauge Dis- Gauge Dis- Gauge Dis- 


Gaug? 
Date Roibat height | charge Date height | charge Date height | charge 
Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft. 
1914 1915 1915 
Sept. £2 2-70 555 ||June 21] 4:60 | 2,450 ||Seps.. 2 25 950 
x 9 2°50 450 eo 4°65 2,530 hy 3 3°22 920 
Le ek 2-50 450 526 5:80 4,580 sf 6 ase be 885 
As 193 2°60 500 Se ORK 5-75 4,480 ere P76 3:15 865 
st) 95 2-50 450 ce 330 4°55 2,375 Soe 3°05 790 
Oct. 1 2:50 450 July 1 4°45 2,230 <est0 3:05 790 
S45 S10 2-50 450 4 4:35 2,085 eee WS 3°00 750 
the Fs 2:50 450 hs 5 4°30 2,015 share Hs 3:00 750 
pie 7-5} 2-80 615 ele 4°45 2,230 me lode, 2:98 740 
beeen) 3:40 1,080 As 4°45 2,230 ies 2°95 715 
Nov. 7 3:50 Lt75 co UTS 5:05 3,190 No Al | 2:90 680 
eee 4. 3:60 1,275 EL O 5:00 3,100 we oe 2:90 680 
Sf SES 3°65 1,330 SOR: 4°35 2,085 wane 2°85 650 
eG 3:70 1,380 SSD: 4°30 2,015 PES 2°85 650 
she 29 3:75 1,435 st 426 4-25 1,950 r= 29 2-80 615 
Dec. 4 3:80 1,490 Pye 4°25 1,950 "530 2:80 615 
.. 5 3:80 1,490 ve “28 4°25 1,950 Octiye1 2°85 650 
has BE 3°85 1,550 9 4-20 1,880 a 2 2-85 650 
cee 4°35 2,085 Aug. 2 4-00 reas oe 7 2°75 585 
ea IES) 4-25 1,95 aS 3 4:00 Hedeoey ity 8 2°75 585 
Jr e433 SSSA Ws 3,355 oY 5 8°85 1,550 Seno 2:72 565 
5:55 4,095 oy 6 8-85 1,550 ata hi 2-70 555 
1915 Depo 4,095 te 7 3-80 1,490 rs 2-80 615 
Janae 4 5:55 4,095 4 8 3-80 1,490 se) 2:85 650 
“s 5 5:50 4,000 oe 9 3°75 1,435 eee, 2:95 715 
peg ale. E 5:40 3,815 rial Wb. 3°55 1,225 he Fae} 2°95 715 
eigen S 5:75 4,480 Meals 3°65 1,330 ghar 3°15 865 
WS DE I 5:80 4,580 SOREL O 3:50 1,175 anes 3°15 865 
SD, 5:55 4,095 tea keg oOo Lees Nov. 2 3:10 825 
ns 33 5:55 4,095 oF. 220 3:42 1,100 Ss 3 3°05 790 
Feb. 5 5:40 3,815 Co mae | 3:45 1,130 A 7 3°05 790 
rs 6 5:35 ae eS 3°37 1,055 ce 8 3:05 790 
ow LS 4°85 2,850 ae. 3°40 1,080 = 9 3:00 750 
SLA: 4:95 3,015 ie Hs 3°30 990 ee ola 2°95 715 
eval 4-80 2,765 ASS 3°32 1,010 a OG 2:90 680 
eae 1D 4°85 2,850 eee) 3:30 990 hr Be, 2°84 640 
rs eS 4-70 2,605 Carol 3-28 975 st 20 2°83 635 
4°75 2,685 
MONTHLY SUMMARIES 
Discharge in second-feet peal rs Discharge in second-feet irra! 
Month ; Per |incheson |} Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1916 
SUNG ee oat Sills Shae s [clade Se Le Soe Bee June... 7,000 2,600 4,746 | 11-87 13-25 
SU y een wy Mets ce Ra al Pe pee e etisalat July 5,680 3,100 4,046 | 10-12 11-66 
PAN vie e oetete Lane ater | Oot woe ee nes a eee Aug. 2,930 1,350 2,016 5-04 5-81 
Sept... .. Sept.t 


1 Mean monthly discharge Sept. 1 to 9, 1,315 sec.-ft. 


STREAM FLOW DATA—B. C. TABLES 399 


75—NAHATLATCH RIVER—7 miles from mouth Drainage area, about 400 square miles. 


DESCRIPTION OF GAUGING STATION 


Location—Seven miles from mouth, below Douglas and Log creeks. Sec. 7, tp. 12, rge. 26, W. 
6th mer. 

Records avatlable—Weekly records, Mar., 1912, to Apr., 1916 ; daily records May to Dec., 1916. 

Drainage area—The watershed is not well defined on existing maps, which, for this region, differ 
considerably. The estimate may be somewhat low. 

Gauge—Standard vertical staff gauge, read weekly ; also, since April 27, 1916, auxiliary gauge, 
read daily, the readings being transferred to main gauge. 

Channel—At section, is straight, with an average depth at low water of 8 feet. Velocity low. 
Bed of river rocky and permanent. 

Discharge measurements—Are made from cable car. 

Winter flow—Oper conditions generally prevail throughout the winter, though partial ice condi- 
tions sometimes obtain, as in Jan. and Feb., 1916. 

Accuracy—The disci.atge estimates given below fer days on which the gauge was read are re- 
vised figures. For 1916, the results are considered quite reliable. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge 3 
Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. lL ea Sec.-feet 
1912 1915 
ARDY. PERRO OS aaa (ee See 3-75 1,920 Feb. 15 262 £16 3.40 290 
SIOA SY Sep Seepeane 2-20 891 1916 
1913 April 19 414 3-60 3-10 1,490 
June 26 747 6-47 6.4 4,640 June 26 830 9-80 8-50 8,100 
July 4 627 5-09 4.95 3,196 Nov. 4 22 2-00 1-33 550 
Sept. 21 431 2-96 2265 1,273 1917 
Jani, 21 220 1-36 0-41 299 


GAUGE HEIGHTS AND DISCHARGES 


Owing to the infrequency of gauge readings up to 1915 it was not deemed advisable to inter- 
polate discharges and give monthly summaries. The following is a record of the gauge heights 
and corresponding estimated discharges that are available. 


1912 1913 1914 , 1915 

Gauge Dis- Gauge Dis- uge Gauge Dis- 

Date height | charge Date height | charge Date height Date Beeee charge 
Feet Sec.-ft. Feet Sec.-ft. Feet Feet | Sec.-ft 
ere pain eat an. 4 1-00 480 |\jJan. 4 2-60 Jane0 2 1-30 570 
es Han ea 0:85 420 Celts | 2°32 Sb. 1-10 510 
Kors Ane ld 0:80 410 aS 1-70 he ee 0:90 440 
Feb. 27 0:95 460 Hh EAN 0:85 420 ee op 1-60 (ae 2S 0:70 380 
Mar. 4 0:75 400 ||Feb. 2 0:65 360 ||Feb. 1 1-40 cv) 0:65 360 
Sopael | 0:65 360 Uo pdames 0:50 320 on ae < 1-10 Heb.7 4 0-70 380 
Poe: 0:65 260 Melis 1-10 510 Spats 0:90 Eales 0:75 390 
VEE canes) 0:50 320 deg 8) 0:75 390 os 0-80 Dts Gat) 0:70 380 
April 1 1°45 610 ||Mar., 2 0:55 330 ||Mar. 1 1-20 Ryd 0-80 410 
ir aS 1-70 700 fae <9 0:70 380 : 8 1-10 Mar. 7 0:95 460 
seam 1A 2:00 820 sore LG 0:75 390 oe 5 1°95 st 4 1-05 490 
wee ob. 2°40 1,020 waar 0:70 380 nop age 2-95 et ork 1-45 610 
a ae 2°35 “1,000 e209 0:65 360 ao 2-25 “9g Digi 1,100 
May 5] 3-30 1,620 ||April 6 | 0-70 380 |/April 5 | 2-60 April 4 6-15 4,400 
wee 5:70 3,900 1-90 730 a 4-30 Se arg Bit Ste 1,980 
eam ts) 5:50 3,650 ioe) 3°35 1,660 oe a 4-10 1? 5-50 3.650 
AE SODAS: 5:70 3,)00 A 2-80 1,260 SOG 3°35 6 94 4°50 2'650 
June 2; 4:10 2,250 ||May 4] 1-90 780 ||May 31] 6-30 May 2] 3-50 1,780 
lg 6:40 4,750 ae, ele 5:10 3,200 oy LO 5-50 Cs 6 7-20 5,850 
ae 1G 4-50 2,650 mes 4-00 2,200 sat beat We 6-00 SG 4-25 2,400 
ees 6:25 4,550 me 6-70 5,150 ee: 7:50 iS 4°80 2,900 
eoroO) 4-40 2°550: jjJune 1 8-00 7,100 ete 8-20 2 30 4:45 2,600 
July 7 3°80 2,020 ees OG 6,700 BEAN G) 4-70 June 6 6°50 4,850 
ae 4°55 2,670 Pao lies 6:30 4,600 ||June 6 5:20 Yee ols 5:00 3,100 
te LS 4°55 2,670 a7 A 5:90 4,100 era 6:80 SEO 4:20 2,350 
oe eva N 4°35 2,500 res PAG 6-20 4,500 sibs 7-00 BOE OD 3°95 2'150 
e235 3°75 1,980 sy 6:80 5,300 IE, 6:40 July 4 5-80 4,000 
ee28 3°20 1,540 ||JJuly 4}; 5-00 3,100 |\July 4 8-20 a) 3-70 1,940 


400 COMMISSION “OF CONSERVATION 


GAUGE HEIGHT AND DISCHARGES—Continued 


1912 1913 1914 1915 
Gauge Dis- Gauge Dis- Gauge Dis- Gauge Dis- 
Date height | charge Date height | charge Date height | charge Date height | charge 
Feet Sec.-ft Feet Sec.-ft. Feet Sec.-ft. Feet ' Sec.-ft 
Aug. 4 3°55 1,820 July 6 5:40 3,550 July 11 7:00 5,550 July 18 3°30 1,620 
‘ 7 45 1,740 <P 33 4-85 2,950 ¥ ¢ 6:10 4,350 alee OF 4-00 2,200 
eal 4-35 2,500 R20 6:30 4,600 ee O 4-30 2,450 Aug. 1 4-20 2,350 
os 1S 3°65 1,900 FeO 5:25 3,400 Aug. 2 3°95 2,150 8 3:20 1,540 
Eat oes 3°75 1,980 Aug. 2 4:80 2,900 rf 9 3:20 1,540 aetna 5: 3°30 1,660 , 
Sept. 1 2:20 920 eee SNS. 3:90 2,100 seh pugs: 3°80 2,020 ~ 2 3°90 2105 
fy 8 2:30 970 Tae Bie bs) 1,500 woo 3:20 1,540 A298 3:05 1,430 
SS eas 5s 1,100 ot ee 3°85 2,060 [Se 3O 3:00 1,400 Sept. 5 20 1,230 
Soe 2:10 870 AOL 3°35 1,660 Sept. 6 2-10 870 pe 1-50 630 
“1129 1-60 660 Sept. 7 4:70 2,800 Wels 1:80 740 *) 9 1-60 660 
Oct. 6 2°00 820 - tel 3:50 1,780 ZO, 3:20 1,540 pad 1-50 630 
woo 1-40 600 co ee 2:65 1,170 OH 3:00 1,400 Octan.3 1:95 800 
ee 10) 2-10 870 EI OAE 2:20 920 Oct. 4 2°45 1,050 LO 0-90 440 
Senate d. 1:80 740 Oct. 4 1-90 780 rae ti 2-20 920 nga We 1:00 480 
Nov. 3 1°40 600 ne a Be 4°75 2,850 etna ie! 6:40 4,750 oe a: 3°45 1,740 
10 1-40 600 NEED 2°75 1,230 Nae: 3:20 1,540 Pe GOR 4-00 2,200 
ee on ive 2-20 920 ue 2°85 1,300 Nov. 1 6:00 4,250 Nov. 7 3°35 1,660 
ap ot oe: 2-80 1,260 Nov. 2 1:80 740 ia 8 3°90 2,100 “4 4 1°55 640 
++. 28 2:20 920 % 9 2°25 950 rel 3°00 1,400 Scilly hin hia sO 700 
Dec. 1 1:90 780 LO 2-60 1,140 oe 2 2°60 1,140 eas. 1-40 600 
yy 7 1-50 630 8 1-90 780 2S 3°80 2,020 Dec. 5 1-50 630 
mee 1:30 570 3 8i0\ 2:20 920 Dec. 6 2:40 1,020 Saeko, 1:30 570 
ee PP 1-15 520 Dec. 7 1-70 704 Le 1-60 660 egelO 1:00 480 
meee 1°25 550 SL 1°40 600 ee 1°60 660 eG 1°05 490 
nae 1°30 570 eco 1:50 630 
32828 1:20 540 
1916 
Jan” 72 0:8 410 |iFeb. 6 Ice Hae Mar. 4 2-6 1,140 |April 2 2°5 1,93) 
Aba 9 0:8 410 om i i Ice oe MA 3? 5:4 3,550 ° 9 3°3 1,629 
eG Ice Ais ae eae BAS, 3:3 1,620 Seng 2:7 1,200 Sn T6 3°4 1,700 
Esha 2, Ice a6 2°2 920 a8 2G 2°5 1,080 pen ren ne 3°1 1,470 
mos 2°6 1,140 


A vid ote-—From April 27, daily readings were taken and interpolations were made to estimate the mean flow for 
pril. 


MONTHLY SUMMARIES 


: : i Run-off Di : i - | Run-off 
pe eee eae dentin J, ceDipcharge tn second=tes tos Waal arene 
Month Per {incheson]}} Month =H Per | incheson 
Max. Min, Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1916 
April... 2,300 41,080 1,550 3-87 4.32 
May... 5,300 1,860 3,330 8-32 9.59 
June...| 11,700 3,650 6,240 | 15-60 17-40 
Subyzn. 6,150 2,900 4,550 | 11-37 13-20 
Awgess.. 3,750 1,620 2,800 7-00 8-07 
Sept.... 2,200 700 1,170 2-92 3-26 
Ocie eo 700 410 540 1-35 1.55 
INGVe22h- 570 380 450 1-12 1.25 
Dees. 440 270 340 0-85 0-98 
Period..| 11,700 270 2,330 5-82 59-62 
76—NAHATLATCH RIVER—below lakes Drainage area, 300 square miles 


DESCRIPTION OF GAUGING STATION 


Location—200 yards below lowest lake; in sec. 14, tp. 12, rge. 27, W. 6th mer. 

Records avatlable—Feb. 26, 1912, to Dec. 31, 1916. 

Drainage area—The watershed is not well defined on existing maps, which differ considerably. 
The actual drainage area may be more than 300 sq. miles. 

Gauge—Standard chain gauge, replaced on April 18, 1916, by vertical staff in two sections; read 
weekly. 

Channel—Is straight at measuring section; bed, rock and boulders. Velocities are fairly high. 

Discharge measurements—Are made from cable car and rating curve is well defined. 

Winter flow—Open conditions prevail throughout the winter. 

Accuracy—Since the installation of the vertical staff gauge results should be quite reliable. The 
accuracy of the earlier records was somewhat impaired by the stretching of the chain gauge. 
The weekly readings do not enable satisfactory monthly summaries to be prepared. 


STREAM FLOW: DATA—B. C. TABLES 401 


i] 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge ; 
- Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet. |Ft. per sec. Feet Sec.-feet 
1912 1914 
Feb. 25 256 1-6 3-45 pate 8 OF May 20 793 4.35 8-55 3,452 
July 18 > .530 3-6 6-58 1,930 ey 30 627 3-60 6-70 2,255 
Nov. 28 381 2-1 4.75 817 1916 
1913 April 18 431 2-93 5-50 1,265 
June 26 764 5-0 8-1 3,659 June 27 1,050 6-59 10-60 6,920 
Sept. 21 437 2°37 5-1 1,036 Pieas . 4 300 1-50 3-75 449 
191 | 
| Jan. 10 238 0-97 3-00 230 


GAUGE HEIGHTS AND DISCHARGES 


Owing to the infrequency of gauge readings it was not deemed advisable to prepare monthly 
summaries by interpolating discharges. The following is a record of the gauge heights actually 
recorded and corresponding discharges. 


1912 1913 1914 1915 

Gauge Dis- Gauge Dis- Gauge Dis- Gauge Dis- 

_ Date height | charge Date height | charge Date height | charge Date height | charge 

Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft. Feet Sec.-ft, 
i -a¢ A ee Bech Jan. 4 3°45 412 Jan. 4 4-76 940 Jan. 2 3-70 420 
Boe. eo att ta 8 3°55 3t7 watt 4-86 990 re 3-60 380 
sare Ay 2 ia uo 3°35 377 te ba. 4-26 714 pes 3-50 350 
Feb. 26 3°45 415 eee i 3°55 447 Iba 3°86 556 re ae 3-30 290 
Mar. 4 3-25 380 ||Feb. 2 3:35 377 ||Feb. 1 3:84 549 7) oe 3°30 290 
kL 3-20 375 ¥ 9 3:25 345 - 8 3°74 514 Feb... 7 3:20 270 
ec 1S 3-20 375 fe Ae 3-80 535 pac ee Be 3°54 444 ae ee 3:30 290 
eras) 3-10 365 tt ee 3-50 430 eg ae 3: t4 409 goes 3°30 290 
April 1 3°95 | 520 Mar. 2 3-30 360 Mar. 1 3°67 489 ee 3-30 290 
a 8 4-10 560 9 3°35 377 * 8 3°52 437 Mar. 7 3°40 320 
eee FS 4-40 660 co 3-40 395 nes 15° 4-42 784 14 3-60 380 
eA! 4-80 830 pees: 3-30 360 ate, 22. 5:27 1,208 21 4-60 780 
ia 28 4-70 785 eo 3-30 360 Sige 4-57 851 i ee 5-00 1,000 
May 5 5°60 1,270 April 6 3-30 360 April 5 4:79 955 April 4 8-30 3,700 
Hoa 7-80 2,815 cS 4-30 730 1 6-59 2,131 hone |e | 5:90 1,530 
ae) 7-40 2,415 re’ 5:70 1,465 eee i, 6-19 1,797 aa 7°50 2,900 
St 26 7-80 2,815 We ei 5:10 1,115 na ee 5:59 1,394 be 6: 60 2,050 
June 2 6-40 1,800 May 4 4-30 730 May 3 8-46 4,066 May 3 5:70 1,400 
ae 9 8-70 3,490 11 7:25 2,760 E, °40 7:41 2,920 + 9 8-70 4,200 
eo LG 6:95 2,295 Par LS 5:95 1,627 oS SEE 8-56 4,176 a) 16 6:40 1,900 
SAS 2S 6-60 1.940 igs eae 8°35 3,945 ite pa 8-50 4,110 a Bay 7-00 2,400 
a OO 5:70 1,330 June 1 9-40 5,120 a ae 9-90 5,760 +. 30 6-70 2,100 
July 7 6:30 1,730 ay 8 9-30 5,000 Ba? Oe 6-80 2,320 June 6 8:40 3,800 
eae 7:20 2,370 poe bs 8-15 3,725 te oD 6:70 2,230 al Le 7-00 2,400 
rls 6-70 2,010 bet by 7-90 3,450 June 6 7:30 2,810 = 520 6-50 1,950 
Peal 6-70 2,010 P26 8-30 3,890 13 8-50 4,110 Coe feats 6° 20 1,750 
oe 23 6:60 1,940 nae BE 8-60 4,220 oe U 8:20 3,780 July 4 8-00 3,400 
ro 2S 5:75 1,360 July 6 7°75 3,285 if ee 4 8-40 4,000 be 5-80 1,460 
Aug. 4 6°15 1,625 13 7:20 2,710 July ~4 ! 10:00 5,900 OEE te 5:60 1,330 
a cf 5:95 1,490 correo 8-60 4,220 11 8-90 4,550 they 45. 6:30 1,800 
cates Wt 6:90 2,155 Nee 7:60 3,120 fake 8-30 3,890 Aug. 1 6:50 1,950 
“Aseeele Teas 6-00 1,525 Aug. 2 7:10 2,610 226 6-50 2,050 “i 8 5:60 1,330 
feel 6:40 1,800 10 6:30 1,880 Aug. 2 6-00 1,660 {ow LS 6:80 2,200 
Sept. 1 4-70 785 soe ate Ws 5:40 1,280 - 9 5-50 1,340 ie a, 6:30 1,800 
rs 8 4-80 830 <4 524 6:30 SSO son LG 6-10 1,730 orn ber 5:50 1,260 
Aa 1d 5°25 1,060 Sept. 7 7:10 2,610 spears) 5-60 1,400 Sept. 5 5-20 1,100 
pees os 4-50 700 saben LA 5:90 1,595 tis (8 5:50 1,340 tte oes 4 4:10 570 
48 4-10 560 Beal 5:10 1,115 Sept. 6 4-50 820 ehh) (8) 4-10 570 
Oct. 6 4-55 720 ain 4 4°60 865 3 4:20 690 aera dS 3°90 490 
nie AS 3:90 510 Octs 5 4-35 752 a) 6-00 1,660 Oct. 3 4-40 700 
PD) 4°65 760 ‘os al 7:00 2,510 neha PAP 5:60 1,400 cor tO 3:40 320 
NPE 4-30 625 “2 19 5:10 1,115 Oct. 4 4-95 1,035 abe 3°40 320 
Nov. 3 3:90 510 oe ASS 5:20 1,170 bees ul 4-60 865 Sh oe 5:80 1,460 
fruekO 4-00 535 Nov. 2 4-50 710 Me sabe Wes 8-50 4,110 ee reel 6: 20 1,750 
erie 4-70 785 he 9 4-30 730 rene 5:50 1,340 Nov. 7 4-60 780 
anes! 5°15 1,010 mae fa 5:00 1,160 Nov. 1 8-15 3,729 yeas 2:90 200 
Cites 4-75 805 i 28 4-30 730 iY 8 6:10 1,730 E21 3°40 320 
Dec. 1 4°45 680 s- 30 4-80 960 eee ko: 5:30 F225 mes) 3:30 290 
y Gi 4-10 560 Dec. 7 4°20 690 ere eS 5:00 1,160 Dec. 5 3-60 380 
Seals 3°55 430 AA 4-00 619 [28 6:00 1,660 any We 3:50 350 
et 22 3:70 460 per 2 3-90 570 Dec. 6 4:90 1,010 ‘ir 19 3°40 320 
eed 4-00 535 ae 28 3°89 535 fot 4-10 650 i eG 3:50 350 

7 20 4-10 650 
226 3°90 570 
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GAUGE HEIGHTS AND DISCHARGES—Continued 


1916 
Gauge Dis- Gauge Dis- Gauge Dis- Gauge Dis- 
Date leient charge Date | height | charge Date | height | charge Date | height | charge 
Feet Sec.-ft. Feet Sec.-ft. Feet | Sec.-ft. Feet Sec.-ft. 
Apis te 4 3-30 290 Apr. 2 4-90 940 July 2 9-20 4,850 Oct. 8 3-50 350 
ae te!) 3-30 290 Petes O) 5+ 60 1,330 ee!) 9-40 5,150 Sed V5! 3°75 435 
= G 3+ 20 270 oe GS: 5:70 1,400 16 8-50 3,950 Bye deg 3°60 380 
eee 3°10 250 SV ES Nees) 1,260 el DRS 8-40 3,800 Nov. 4 sors 435 
S30) 3°20 270 mS 4-90 940 S30 7°30 2,700 re eh 2 3°50 350 
Feb. 6 3:00 220 ea O44, 6-50 1,950 Aug. 6 7:45 2,850 mel S 3:20 270 
“ 13 3°10 250 May 7 8:15 3,550 Tels 7:40 2,800 Sy Pe 3-20 270 
nara 6S) 5-70 1,400 ee. 5°85 1,500 8 5:70 1,400 Dec 2 3:25 280 
yi edo, 4-30 650 as val 7°50 2,900 Sea ds 6:70 2,100 9 3°15 260 
Mar. 4 4:60 780 “AROS 8:35 3,750 Sept. 3 6-00 1,600 op iG 3:00 220 
oe ea 7:60 3,000 June 4 9-35 5,080 Sere TO) 5:05 1,020 ee 2°95 210 
ke) 5:10 1,050 eee 7:95 3,350 els) 4°55 760 emo L 2°80 180 
eee O 5:00 1,000 “© 18 | 12:50 10,400 ne ee 4-80 890 
«25 | 10-40 6,650 So) 4-20 610 7 
i Ziel O260 6,950 
77—NANAIMO RIVER—6 miles from mouth Drainage area, 250 square miles 


DESCRIPTION OF GAUGING STATION 


Location—6 miles from mouth ; 800 feet pan from Canadian Collieries Ry. bridge ; 8 miles 
from Ladysmith. 

Records available—Feb. 11, 1913, to Dec. 31, 1916. 

Co-operation—Provincial Water Rights Branch established station in 1913. 

Gauge—12-foot wooden staff nailed to tree, left bank, 25 feet upstream from section ; read daily. 

Channel—Straight for 200 feet on each side of section ; even, gravel bed, good control 400 feet 
downstream. 

Discharge measurements—Well define rating curve except at highest stages. 

Winter flow—Open all winter. 

Accuracy—B up to discharge of 3,000 sec.-ft. ; C above discharge of 3,000 sec.-ft. Monthly 
summary given below for 1913 embodies revisions based on later measurements. See NOTE 


page 309. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge F Area of Mean Gauge ‘ 
Date section | velocity height | Discharge Date section | velocity height. | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 | Aug. 10 139 0-67 0-80 93 
Dec... 29 She 2-88 PAGES, 1,070 1915 
1913 Mar. 25 467 3-40 See 1,620 
Feb. il 266 1-88 2-04 498 Sept. 1 78 0-46 0-40 35-6 
Sept. 27 157 0-98 1.17 154 Dee. 11 556 4.64 4.01 2,580 
ec. 8 436 4.00 3-35 WA eeale: 1916 ‘ 
ew) 583 4-88 4.25 2,852 Mar. 29 472 3-88° 3-40 1,830 
1914 Nov. o 586 5-96 4.44 3,490 
July 8 240 ioc 1-60 Sa 
“MONTHLY SUMMARIES 
Disch . i Run-off : : he Run-off 
ischarge in second-feet ‘depth in Discharge in second-feet Asoth 
Month ‘ Per jincheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. | Mean | square } drainage 
mile area mile | area 
1913 1914 
“LEVERS ER Bees chelgel ae hy Deeaeraeae Ol Pann = nae we Perey eae Aten Bien On Gra Jani. .(2.25,300 770 3,840 | 15-36 RST 
Ween ch hae PR RRBs lr xn ¥n'S'| nia Mieke f'n xle"s, <del Cates Salen Hepsi 4,980 570 1,240 4.96 | 5-16 
Mar 1,500 635 912 3-65 4.20 Mar 8,320 980 2,520 | 10-08 | ' 11-62 
April 2,755 770 1,496 5-98 6-67 April 6,510 980 2,430 9.72 10-84 
May 2,37 0 790 1,444 5:78 6-66 May 1,650 690 1,070 4.28 4.93 
June 1,745 750 1,009 4.04 4.50 June 840 500 650 2-60 2-90 
atky =... 1,050 265 622 2-49 2-87 July 485 130 265 1-06 1. 22 
Aug 260 106 173 0-69 0-79 Aug 130 70 95 0-38 0-44 
Sept 1,825 95 549 | 2-20] 2-45 || Sept 1,220 68 335 | 1-34] »1-50 
Oct 5,525 sete 937 3-40 4.33 Oct 11,600 360 3,290 | 13-16 15-16 
Nov 11,420 390 ave | 13-49 15-07 Nov.2. o| 2203650 880 4,390 | 17-56 19.60 
Dec 3,670 650 1,657 6-63 7-63 DEC. <i: 3,140 330 740 2-96 3-41 
Period...} 11,420 95 1,217 4.87 55-17 Year 25,300 68 1,739 6-96 94.49 
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4 MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off | Discharge in second-feet Run-oft 
depth in eS RS eae Se ee ee Ce ee OM INCLO TI GY ATTY 
Month : Per | inches on || Month Per | inches on 
Max. Min. Mean | square | drainage Max, Min. Mean | square | drainage 
mile area mile area 
‘ 1915 1916 
Jan 4,750 420 1,410 5-64 6-50 JAD... a 1,250 297 602 2 41 2-78 
Hebi ss. 2,390 810 1,420 5-68 5-90 Feb... .} 13,100 425 2,570 | 10-28 11-09 
Mar 6,070 750 1,740 6-96 8-02 Mar.... 7,400 1,010 3,050 | 12-20 14-07 
April 9,660 460 1,795 7-18 8-01 April... 3,050 1,180 1,900 7-60 8-48 
May 840 395 573 2-29 2-64 May 3,340 1,010 1,940 7-76 8-95 
June 485 140 269 1-08 1-21 June 2,990 1,060 1,520 6-08 6-78 
July 140 81 108 0-43 0-49 July 1,240 475 790 3-16 3-64 
Aug 80 57 66 0-26 0-30 Aug 450 136 250 1-00 1-15 
Sept 65 55 59 0-24 0-27 Sept 130 62 86 0 34 0-38 
Oct. 4.2: 9,330 60 1,700 6-80 7-83 Oct 2,300 47 153 0-61 0-70 
Nov 5,430 530 1,680 6-72 7-50 Nov 3,910 267 1,080 4-32 4-82 
Dec 8,510 985 3,070 | 12-28 14-16 Dec 2,160 352 730 2-92 3-37 
Year 9,660 55 ys 4.63 62-83 Year...! 13,100 47 1,220 4-88 66-21 
78—_NECHAKO RIVER—near Vanderhoof Drainage area, about 9,500 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At ferry crossing, about half-mile from Vanderhoof. 

Records available—July 21 to Nov. 8, 1915. 

Gauge—Chain gauge on right bank of river, about 25 yards above ferry landing ; read daily. 

Channel—Permanent channel of even cross-section ; straight for 1,000 feet above and below sec- 
tion. : 

Discharge measurements—Are made from a canoe anchored to a tag-line, 50 feet above the ferry. . 

‘Winter flow—The river is usually frozen from early in November until April ; frazil and anchor 
ice affect the flow in early winter. 

Accuracy—The section is good, and the meterings are well distributed. Results should be with- 
in 15 per ‘cent. ‘ 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 ; 19161 
July 22 4,050 S20 5-70 13,400 DANE ALA he 5 eaten Ge ere one erate -0-70 2,905 2 
Aug. 25 2,730 2-77 2-60 7,580 Whaat BG. fie ys aac eae eho 0-20 2,130 2 
_ Sept. 22 2,070 2-63 1-00 5,580 APPL: ila oi. c, oesaiece ic tetvers etele 41s 0-02 4,710 
Oct. 20 1,600 2-43 -0-1 3,890 ES iY ie PR lg 3-80 11,050 
1G i CoM 0B Sts pee A! tp Me ece eis 4.50 12,870 
Bt EA SOL Ra tee ot cal tee Sch s 3-50 10,640 


1 From ‘‘ Miscellaneous Meter Measurements,’”’ Water Resources Paper No. 21, p. 356. 2 Ice, 


MONTHLY SUMMARIES 


: : z Run-off : i e Run-off 
Discharge in second-feet death: in Discharge in second-feet depth in 
Month Per | inches on || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area, 
1915 
ANY 25 0 nih hes cht Gate ak OO ROLE SP etree tn ean nee ene Aug....]| 11,570 7,050 9,110 0-96 | 1-11 
DePtrsacelesseses | als orsnererts | Be tiater eas | sPovalter oats pee er Sept... | 7,050 | 4,780 | 5,830 | 0-61 | 0-68 
RN ed os csccescha se SNe a os aie slaves # qos toate oe las Oct. 4,780 3,740 4,120 0-43 0-50 | 
79—NECHAKO RIVER—near Fort Fraser Drainage area, about 6,150 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the Grand Trunk Pacific Ry. bridge, about half-mile west of Fort Fraser townsite. 

Records available—June 16 to Dec. 10, 1915. 

Gauge—Vertical staff nailed to a timber pile on the left bank of river, about 75 feet above the rail- 
way bridge; read daily in the open season, and semi-weekly in the frozen season. 


- 


404 COMMISSION OF CONSERVATION , 


Channel—Straight above and below section; divided into sections by the bridge piers. There 
is a possibility of shift in the section due to current action around the piers of the bridge. 

Discharge measuremenis—Are made from the bridge. 

Winter flow—The river is usually frozen from mid-November until middle of April. During 
early winter, the flow is affected by anchor and frazil ice. 

Accuracy—The station is newly established, but the conditions for meterings are e good. The 
results should be within 15 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity iaighe Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 19161 
June 17 6,210 PART 8-64 14,730 ADT (al cates ei el ages ee 2-30 4,630 
July 18 5,480 2-18 7-10 11,920 IMS ay ST a seccccesteence ciel Lec cen ete taee 6-30 8,610 
Aug. 26 3,950 1-67 4-20 6,610 D6 1 ee Ue tee oe ED a a Se 6-55 10,500 
Sept. 23 3,180 1-40 2-68 4,440 Sey) Wn Res oe AN I at about she 5-50 9,150 


1 From ‘‘Miscellaneous Meter Measurements,’’ Water Resources Paper, No. 21, p. 356. 


MONTHLY SUMMARIES 


. : is Run-off : : i. Run-off 
Discharge in second-feet dentin Discharge in second-feet depth in 
Month H Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 
1915 
AML BS ae -| MOE DUET a IES ROR Patent at ar KAR Sohail (let ah A July 13,100 10,620 11,700 1-90 2-19 
PRES, 5 SARA Ta Ua ate bE MOH PLC Meee Lat as ne RSE 2 | Aug 10,450 6,300 8,120 ea baG2 
SLe CLs edn [Bas Seren tee erage tute et ere (eget oat A 8 ef Sept 6,150 3,940 5,040 0-82 0-92 
OY ie era Moe ee ee a eee! ae OT ems bit Roa aes oe Oct 3,880 3,000 3,330 0-54 0-62 
INVA ae ese cate, oe os ell a cacti be ani aes talgwee eit ice eee mete eae Nov 3,810 3,110 3,300 0-54 0-60 
1D Ye Oh Se | ek Rates Rear ee Maem Ril Wiras ate nh fats elt DeGstoe ep ee Sets oie As eee Base a Gea ee 
LEE C6 Natl i! LP Sit) MPR pats eat WR a Are nei at Enc aS 7 | RL) CP ae Period..! 13,100 3,000 6,298 1-02 5-85 
1 Ice conditions obtained after Dec. 11. 
80—NICOLA RIVER—at mouth Drainage area, 2,650 square miles 


DESCRIPTION OF GAUGING STATION 

Location—200 yards from mouth, on upstream side of highway bridge ; in sec. 12, tp. 17, rge. 
25, W. 6th mer. 

Records avatlable—Aug. 1 to Nov. 30, 1911 ; April 5 to Dec. 21, 1912 ; May 9 to Dec. 11, 1913 ; 
April 1 to Sept. 30, 1914 ; April 1 to Nov. 15, 1915; April 1 to Dec. 31, 1916. 

Gauge—Inclined staff gauge; read three times a week. 

Channel—lIs straight at measuring section ; velocity high ; bed of stream, rocks and gravel ; one 
channel at all stages. During high water on the Thompson river the control is affected at 
the measuring section, but not at the gauge. 

Discharge measurements—Are made from bridge at all stages. None was made in 1915. 


Winter flow—lIce conditions usually exist during January, February and March. 
Accuracy—C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 
Date section | velocity horaht Discharge Date section | velocity iniaite Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 1913 
Aug. 8 244 3.3 2.65 |° 816 || May 9 490 5.44 5-49 2,586 
Sept. 15 151 2-5 1-78 386 June 7 778 5-34 6-65 4,159 
Oct. 24 116 1.5 1-30 176 Aug. 12 194 2-11 2-50 410 
sv alote ., 1914 
Mar. 29 127 1-9 2-00 242 May 23 801 8-06 7-60 6,456 
May 3 348 ' 4-6 4.40 1,600 July 31 197 2-40 2-42 468 
; 27 658 6-1 6-60 3,990 1916 
: July: 3°; 399 3-2 4-20 1,298 July 11 642 4-70 5-95 3,085 
- 20 260 2-6 3-10 667 Sept. 2 192 1-65 2-50 318 
Aug. 10 -. 167° 1-9- 2-25: - 321 Nov. 14 139 1-17 1-58 163 


\ 


> 
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MONTHLY SUMMARIES 


Di ins me : Run-off i i & Run-off 
scharge an second-feet depth in ||. Discharge in second-feet dacth in 
Month > Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 1912 
rte en et eRe PS ees cpa wate Melee bc co a's #5 a6 '3.t00 April 2.. 1,000 430 673 0-25 0-24 
SUES. ec athe SEE ea Rar RR PS Re Aa [ene ee May... 4,630 1,200 3,319 1525 1-44 
OEAES sqlitic a8 Sh SA ety PCRS CERI wae Ward are pe mnaee June; 2. 3,230 1,060 2,326 0-88 0-98 
Rp mE ORR Ee cus SRE Ths, sss Be, ee oss agers 24 pio ureters ols a ft ae 1,360 390 799 0-30 0-35 
FANE 5 vs 815 346 545 0-20 0-23 AUS. 660 300 391 0-15 0-17 
“Sept...... 422 220 335 0:13 0-14 Pore eollais shied one adie me Ree eee ohare cea t Hee ee Te 
Ce ee 290 175 200 0-08 0-09 Oct... 360 195 244 0-09 0-10 
Nov.)... 400 ils 227 0-09 0-09 Nov.... 430 215 306 0-11 0-12 
Te Meee Le sek Ltiie Guclcie el wh Pia x's! Ps wb Se Pa Dec.3.. . 330 155 226 0-09 0-07 
1913 1914 
PAE ERIE yy Roe ts Cad ails. se Pa eidos srafivy epielee » April...; 3,570 575 2,333 0-88 1-0 
Meany 4.5412 5,375 2,380 3,484 1-31 0-97 May... 7,740 3,570 5,664 2-A4 2-4 
June.... 5,375 2,576 3,619 1-36 1-52 June... 5,345 2,270 3,385 1.28 1.4 
Wulyes je.| 2,423 730 1,302 0-49 0-57 July...| 2,270 430 1,216 0-46 0-5 
ANE 700 180 402 0-15 0-17 RLS 335 115 205 0-08 0-09 
Sept..... 1,965 180 603 0.23 0-25 Sept.... 240 100 162 0-06 0-07 
Oet=io a0 1205 180 444 0-17 0-19 Oct.é 240 BIG Vet da cc Bee ales Che fence ae 
IMOWsS. 50's 544 356 439 0-17 0-18 Nov.6 1,220 SI feielis coca te Secs eee: 
ID TE Ca Rea 337 145 220 0-08 0-03 ERS OT ees Te eA ce @ ee TOR cele Sete et OO eres 
1915 1916 
April 3,300 1,400 1,980 0-75 0-84 April.. 3,060 1,000 1,650 0-62 0-69 
May 3,010 1,600 2,200 0-83 0-96 May.. 6,69:0 3,200 4,800 1-81 2-09 
June 2,010 1,060 1,506 0.57 0-64 June. . 8,060 4,570 5,680 2-14 2-39 
July ..! 1,160 660 841 0-32 0-37 July. 4,740 1,270 2,500 0-94 1-08 
Aug 720 JAS 374 0-14 0-16 Aug.. 1,200 400 700 0- 26 0-30 
Sept 230 195 213 0-08 0-09 Sept 380 240 280 0-11 0-12 
Cee palo AON ie ET as enn (ee ae eae Oct. 335 170 250 0-09 0-10 
aaa CML et ee lS Not (a oc wraba lis iaia-e ou chaiss< wlodaw ate Nov 2,00 150 170 0-06 0-07 
cate A MEE Vertis ccc Lui S lies o Aoi cisia hs iste elas oye arease ee Dec 140 110 125 0-05 0-06 
Period...! 3,300 195 1,185 0-45! 3-06 Period..!| 8,060 110 1,673 0-63 6-90 


1 Partial ice conditions, mean discharge possibly high. * For period Apr. 5 to 30. * Dec. 1to21. 4May9to3l. 
’Dec. 1 to1l. ® Gauge readings not numerous enough to permit estimate of mean discharge. 


81—NICOLA RIVER—at Merritt Drainage area, 1,500 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At Merritt, on upstream side of highway bridge immediately be’ow mouth of Cold- 
water river. 

Records available—June 16, 1911, to Dec. 31, 1914; April 1 to Sept. 30,1915. Station discon- 
tinued. 

Gauge—Standard vertical staff gauge ; read three times a week. 

Channel—The bed is gravelly and the flow is in two channels during high water. 

Discharge measurements—Are made by cable suspension from the bridge. 

Winter flow—Open conditions usually prevail throughout the year. 

Accuracy—C. Each year’s results are independent of other years on account of shifting channel, 
which impairs accuracy. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet /}| Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 : 1914 
July 11 262 2-7 6.24 715 May 3 537 4-65 7-53 2,500 
Aug. 9 308 | 1-6 5-50 308 eo eo. 649 4-5) 7-80 2,926 
Sept. 18 ~ 180 1-4 5-27 253 July 8 306 3-45 6-07 750 
Oct 27; 153 0-5 4.75 ops Se. 245 0-90 5-10 218 
1912 1915 
May 2 270 2-3 6-02 640 Feb. 9 194 0-40 4.40 741 
pe 25 471 4.4 7-42 2,090 May 5 233 3-27 5- 86 760 
July 4 288 2-6 6-31 760 June 2 299 3-40 6-30 1,020 
anos 267 1-1 5-50 374 “ 265 3-52 6-19 943 
eae a8 202 0.9 5-02 193 July 24 190 1-50 5°00 284 
May 14 292 4.7 6-45 1,366 


_1 Partial ice conditions. 
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MONTHLY SUMMARIES 


Discharge in second-feet_ | uuth‘in ____ Discharge in second-feet__| Jepthin 
Month Per |incheson |} Month : Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 
Sail Vee [eee estes. oll ccovcas encaman [ole neee vem etenell oyster tial okenein eaees ae July.. 1,060 350 677 0-45 0-52 
AAT Ie ain Cred etebe a, Gil ices azeiey ke Wil shale tiers sell atskevstiehans'| Seveteteaeteters Aug... 390 190 PE 0-18 0-21 
SE pb sereeis| eromepsiensiel's | aeaters ate ell earl thoy fetal Geevetuep cell Mesroretete lees Sept... 270 145 184 0-12 0-13 
OCG aoe a tate aL a are tehs tell Arneie sie s Sol eee et ahe chine) Beaters ooebetece Oct... 145 60 93-4 0-06 0-07 
INO Vari eet ite ill esr areca te Mc one roel coetene, SiaraMir one: okenele temas Nov... 160 40 85-3 0-06 0-07 
dB Gh tk Sil Pes Oh hays At emery bk aves sree Ps TaN gee lee aed et om Sid Dec... 130 60 85-2 0-06 0-07 
1912 1913 
Janene, 310 60 127 0-08 0-09 Jan.. 46 29 aS 0-02 0-02 
Feb See oO 145 169 0-11 0-12 Feb Loe 29 87 0-06 0-06 
Mart 2.0 230 130 aby" 0-10 0-11 Mar 125 46 84 0-06 0-07 
April.... 540 230 368 0-24 0-27 April 543 46 256 0-17 0-19 
INIA Veen 2,580 600 | 1,502 1-00 a5 May 2,915 303 1,318 0-88 1-01 
SUM aes 1,585 800 | 1,257 0-84 0-94 June 4,115 974 1,755 1-17 1-30 
Julyie fos 870 220 514 0: 34 0:39 July 932 174 504 0-34 0-39 
AUS igs 210 85 165 0-11 0-13 Aug 288 af 147 0-10 0-11 
Sept..... 160 40 84-5 0-06 0-07 Sept 228 42 109 0-07 0-08 
Octite: 115 40 62.4 0-04 0-05 Oct. 443 22 151 0-10 Ostt 
INOV oe. 160 50 95-3 0-06 0-07 Nov Vou 67 97 0-06 0-07 
Dec..... 145 50 66-1 0-04 0-05 Dec 95 i 36 0-02 0-02 
Rear 12 5U, 40 380 0-25 3-44 Period.. 4,115 | 5 381 0-25 3-43 
1914 1915 
Jan | 490 82 198 0-13 0-15 Jan Se ek [Mee Be a a eee | eee ee 
Febprvecs 130 82 102 0-07 0-07 Bebe oc. s hasta Ss sels oles ec | see Sisk See eee | eee 
Mar 218 130 183 0-12 0-14 IML BE ee i5 | Bee eee es aL SAS, ores coll! Seetoie eS et] Une aa 
April ote 30 235 889 0-59 0-66 April 1,060 380 685 0-46 0-51 
May 3,790 1,055 | 2,386 1-59 1-83 May 1,260 650 932 0-62 0-71 
June 3,060 1,170 1,718 1-14 126 June 1,110 630 847 0-56 0-63 
July 1,055 185 516 0-34 0-39 sUly ee 650 265 394 0-26 0-30 
Aug 185 50 97 0-06 0-07 Aug... 275 70 156 0-10 0-12, 
Sept 104 34 67 0-04 0-04 Sept... 70 42 55 0-04 0-04 
Oct 117 34 69 0-05 0-06 Qebens 5 | tea eis vacs | Frase bevececees [iat secs cial ee eae eee 
Period... 3,790 34 622-5) 0-41 4.68 Period..! 1,260 42 511 0.34 2-31 
82—NICOLA RIVER—at Nicola Drainage area, 1,300 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At Nicola, below outlet of Nicola lake. 

Records available—April 14 to Aug. 31, 1913; no record for 1914; Feb. 22 to Dec. 31, 1915; Feb. 
1-to Dec. 31, 1916. 

Co-operation—This station was established April 11, 1913, and maintained during 1913 by the 
Provincial Water Rights Branch. The station was taken over by the British Columbia 
Hydrometric Survey, February 10, 1915. 

Gauge—Vertical staff ; read daily. 

Channel—Rocky, permanent control ; high banks. 

Discharge measurements—Ten measurements made by the Provincial Water Rights Branch 
in 1913, and eight measurements made by the British Columbia Hydrometric Survey sub- 
sequently, agree very well, and cover practically the whole range of stage except the peak 
of the freshet for 1913. 

Winter flow—Partial ice conditions occur. 

Accuracy—Results should be reliable, except at highest stages. 


DISCHARGE MEASUREMENTS 


Area of Mean. Gauge 3 Area of Mean Gauge , 
Date section | velocity | height | Discharge |; Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 1915 Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 eb. 10 28 0-45 —0-40 13 
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MONTHLY SUMMARIES 


Discharge in second-feet  - Run-off Discharge in second-feet Run-off _ 
depth in Gab fas I IN eS A a eae peep aye att 
Month : Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
acs = 181 i 1914 
May.... 830 90 Serve gk i Oe PS Cl Ar aha eee ice 
June....} 1,300 690 924 0-71 0-79 OE co RE Bid As AS Le tera ae Uiicat at es aca Pee aoe 
ULV Scr on 690 185 390 0-30 0-35 PLY Sie aa fererthe tec d Gee table ay eet ceed ck ad am deen ee: Z 
AUZ> 0. 180 }. 55 100 0-08 0-09 Pe ee Lacie teins, Raat toate Peaecrancis BG ne Peete eee 
Period... 1,300 55 434 0-33 1-51 PEVIOG 3) ere oe . ay he Sera woh ec te eS ee 
1915 1916 
VEE. solo eee ee ee eae aie (ee ee Feb. 115 38 67 0-05 0-05 
Mar 39 30 34 0-03 0-03 Mar. 230 100 180 0-14 0-16 
April 105 37 58 0-04 0-05 April 190 135 160 0-12 0-13 
ay 810 ats 325 0.25 0.29 May 760 205 570 0-44 0-51 
June 780 340 531 0.41 0-46 June 1,020 760 730 0-56 0.63 
July 340 195 250 0-19 0-22 July 920 385 650 0-50 0-58 
Aug 195 70 129 0-10 O-11 Aug 365 115 225 0-17 0-20 
Sept 70 28 44 0-03 0-04 Sept 105 38 66 0-05 0-06 
Oct ao 20 Pai 0-02 0-02 Oct 41 23 29 0-02 0-02 
Nov 26 22 24 0.02 0-02 Nov 25 US 18 0-O1 0-01 
Dec 30 24 var 0-02 0-02 Dec 15 13 13 0-01 0-01 
Period 810 20 145 0-11 L-26 Period.. 1,020 i 246 0-19 2-36 


83—NORTH THOMPSON RIVER—at Black Pines Drainage area, about 7,500 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At Cooney’s ranch, near Black Pines, about 18 miles above mouth. Sec. 23, tp. 22, 
rge. 17, W. 6th mer., above Heffley riffle. 

Records avatlable—April 1 to Dec. 30, 1912 ; April 13 to Dec. 31, 1913. Station abandoned ; 
new station at Barriére river. 

Gauge—Chain gauge ; read daily. 

Channel—Is about 400 feet wide ; water is 10 to 15 feet deeper at high than at low stages. 

Discharge measuremenits—Rating curve is well defined, but considerable difficulty is encountered 
in securing meterings of maximum flow. 

Winter flow—Stream is usually frozen from about Jan. 1 to April 1. 

Accuracy—lIs fairly high, considered to be within 10 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section velocity height | Discharge 
1912 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Feb. 9 4,230 0-5 10-0 2,1201 1913 
Mar. 12 4,020 823.5 I [cree oe Panu ae 1,5601 |} April 12 4,750 0-7 10-3 3,330 
April 19 5,340 1-36 11-6 7,150 June 5 11,980 5-2 24-8 62,620 
4.5 20-2 34,100 


June 5 7,775 3-73 16-8 29,025 July 22 7,440 


1 Tce conditions. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-oft 

depth in depth in 

Month Per |incheson |} Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1912 1913 
April....{ 11,700 2,380 5,590 0-75 0-84 April 2..) 15,060 3,300 7,983 1-06 i eet 
May....| 49,960 12,440 S20OL 4.37 5-04 May...| 55,680 9,950 24,929 S-o2 3-82 
June. | 47-700. 25,590 | 383722 Bald otal June...| 65,360 | 49,960 | 57,634 7-68 8-57 
ithvin, eal) 30.120 24,100 27,027 oF on 4.16 Jb yie sof o23940 33,990 41,874 5-58 6-42 
Auge} o2, 100 23,300 27,103 oOe 4-17 Augi.<c 41,160 30,980 35,821 4.78 5-50 
Sept.....| 27,540 (940 elG.075 as ONDe 2-48 Sept....| 36,040 | 21,700 | 26,860 3:58 3-98 
Oct 8,900 6,520 7,529 1-00 Leal ee Otic... 22.900 15,820 18,766 2-50 2-88 
Nov 6,180 2,060 3,707 0-49 OnD> ING. 1 LO DSO) LS 160s 14.110 1-88 2550 
1S 7eyehee 2 ar Waa De Boe Maen ie ea 2,084 0-28 0-19 Dec....| 13,160 9,250 | 11,367 Theta? 1-75 
! 

Periods 49,960) lao. ose 17,910 2.39 24-35 Period..! 65,360 3,300 | 26,590 saps 36-19 


1For period Dec. 1 to 21. 2 Partly estimated. 


- * Considerable changes in the location of this river and its tributaries have been made on 
recent maps. In this estimate these changes have been taken into account. 
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84—NORTH THOMPSON RIVER—above Barriére river 


Drainage area, about 7,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—One mile above the mouth of Barriére river, 40 miles north of Kamloops. 
Records available—June 1 to Dec. 31, 1915; April 1 to Dec. 31, 1916. 


Gauge—Chain gauge on highway bridge; replaced on April 7, 1916, by vertical staff on down- 
stream end of western pier of highway bridge. 


Channel—Stream confined by bridge abutments and piers ; riffle near bridge and rapids 14 mile 
below. 


Discharge measurements—Are made from the highway bridge. 
Winter flow—Ice conditions obtain during 3 or 4 months. 
Accuracy—Considered reliable during open water season. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge . ¢ Area of Mean Gauge 4 
Date section | velocity height | Discharge Date section | velocity height | Discharge 


Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 1916 - 
Mar. 15 2,730 1-04 2.93 2,860 Mar. 28 2,934 1-20 3-63 3,490 
Aug. 13 4,840 4.15 10.93 20,100 April 6 3,141 1-47 4-16 4,660 
Sept. 1 4,790 4.32 10-70 20,700 May 18 4,760 3-98 9.87 18,950 
1916 June 19 7,542 7-56 18-00 56,900 
Mar. 28 2,934 1-20 3-63 3,488 July 23 6,403 5-60 14-60 35,840 
April 6 3,141 1-48 4.16 4,664 Sept. 1 4,571 3-42 9.45 15,630 
MONTHLY SUMMARIES 

: er iy Run-off : : “i Run-off 

Discharge in second-feet deothin ____ Discharge in second-feet denthin 

Month : Per |incheson |} Month Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1915 1916 

TAPSEL IEEE bate phere: [mcrae erg aitckeet ct oee 1 Aether ade cee | aaa April...| 10,300 4,000 | 5,460 0-78 0-87 
IVES Gee Ne lacie Siro icin nk- a, Meet seaur Sacsea! Aine eae steer | May...| 26,100 | 11,500 | 20,000 2-86 3.30 
Juney, =p. 27,250° | 19,200) | °22:660 3223 3-60 June...} 63,200 | 19,400 | 40,700 5-81 6-48 
July 28,800 | 22,800 | 24,210 3-45 3-98 July. 48,800 | 26,100 | 38,000 5-43 6-26 
Aug 25,400 | 19,200 | 21,230 3:03 3-49 Aug.. 27,500 | 13,800 | 20,500 2.93 3-38 
Sept 20,200 6,060 | 10,460 1-50 1-67 Sept.. 18,600 7,680 | 11,600 1-66 1.85 
Oct 10,000 4,600 6,490 0-93 1-07 Oct. 10,600 4,150 6,250 0-89 1-03 
Nov 9,040 3,850 5,428 0-78 0-87 Nov.? A: TOON Sen bree 3,500 0-50 0-56 
Dec.} 3,670 3,000 3,240 0-46 0-53 PS e228 | nakepac al dccha ae ete hee 2,330 0-33 0. 38 
Period...! 28,800 3,000 | 13,388 1-91 15I21 Period .st63; 200. nae 16,500 2230) 24-11 


_} Partly estimated ; ice conditions obtained after Dec. 18. * Estimates during ice conditions, made by com- 
parison with discharges on South Thompson at Chase and Thompson at Spence Bridge. 


85—OKANAGAN RIVER—below lake Drainage area, 3,000 square milest 


DESCRIPTION OF GAUGING STATION 


Location—In 1914, near Fairview ; in 1915, at the highway bridge, 300 ft. above Okanagan 
falls, near outlet of Dog lake. 

Records av@ilable—April 8 to Dec. 31, 1914 ; Jan. to Dec., 1915 ; Mar. 18, to Dec. 31, 1916. 

Gauge—Standard vertical staff ; read four times a week to March 12, 1915, and six times a week, 
subsequently. 


* Possibly somewhat less ; measurements which take into account changes made in recent 
maps indicate an area of about 6,800'sq. miles. 
} A determination of watershed from recent maps seems to indicate about 2,750 sq. miles. 


, 


s 


STREAM FLOW DATA—B. C. TABLES 409 


Channel—Average width at Fairview measuring section, 75 feet ; bed of stream, gravel and sand, 
and constant shifting resulted. At the new station above falls, river narrows down from 
outlet of Dog lake, and is confined by bridge abutments to one channel at all stages ; 
gravel bed ; permanent rock control near falls below. 

Discharge measurements—At Fairview ; were obtained at all stages of flow, and were well distribut- 
ed throughout the season, thus making it possible to make adjustments for the change in 
area due to scouring. At new station, agree well and cover range of stage. 

Winter flow—Partial ice conditions exist during January and February. 

Accuracy—Considered fairly good, in spite of adverse conditions at first station. At second 
station accurate and reliable. 


DISCHARGE MEASUREMENTS 


Area of . Mean Gauge Area of Mean Gauge 


Date section velocity height | Discharge Date section velocity height Discharge 
fee Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
¢ 1915 
April 7 276 1-90 On7 1 5241 Mar. 17 466 0-88 2-38 4142 
May 11 456 2-63 2-43 1,199 Mar. 26 467 0-86 2-37 402 
June 5 520 2°46 3-28 1,436 April 11 486 0-96 2-50 468 
July 17 454 rome | 2-27 1,138 June 7 688 1-47 3-40 1,020 
Aug. 14 354 2-20 1:3 796 1916 
a 28 320 2-20 1-08 704 Mar. 18 385 0-75 2-14 287 
Nov. 21 309 1-85 0-84 oto June 26 758 1-58 3-66 1,197 
Aug. 5 693 Ses 3-48 1,055 
ee 594 1-40 3-08 820 
Nov. 18 391 0.66 2-10 259 
1 Near Fairview. 2 New station above falls. 
MONTHLY SUMMARIES 
: : = Run-off : . i Run-off 
Discharge in second-feet Sick te Discharge in second-feet dah is 
Month : Per |incheson |} Month Per |incheson 
Max Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile _area_ i mile area 
1914 
ENTIRE ae St RS eS) Cries |e my ee April... 885 560 761 Ce25 0-28 
EN Scie CMMs ark bie buns de = ones Gifs arenekstpne im May... 1,440 945 1,258 0-42 0-48 
DER ee RSE Neer! foc ote Pee Ps Soke Sos wevt ice 6 June 1,500 1,310 1,421 0.47 0-52 
PELE? Ca) ed | i (ee a |e July 1,295 955 1,120 0.37 0-43 
LACWTE 5 a] an ea ioe dane gt Dee Og on Ee ieee Rea ARO, (Cina a oa nee Aug 900 695 792 0. 26 0-30 
LS ee ge soe Sree g tie mks | eleee a we [ea ole als Siete Sept 685 565 601 0-20 0-22 
Oye, al ee (ea Es Cs es | Oct. 630 575 598 0-20 0-23 
LAG? ., yo ai et aS RS ea Ee oe Nov 610 565 596 0-20 0-22 
TSC oi Se fee a [ES ae ene, (oe ei) baled tt Aro Br Dec 595 485 540 0-18 0-21 
LPLSOLING adic I LA, Rt (age de Period.. 1,500 485 854 0-28 2-89 
1915 1916 
Jan 520 465 485 0-16 0-19 gh SLY Seren oh Sod Me chill A ay Reed le hae sit a eee Pie raga wrcearaes 
Feb 442 420 433 0-14 0-15 Be Bitte ydec ae See AU re ieee eee Les eet iark Peete eee tha cere eres 
Mar 442 400 426 0.14 0-16 NEE IR SD eT eu ete nas aie cotta aet TE Metres ote arta Cea ioe 
April 600 400 497 0-16 0-18 April 485 300 350 0-12 0-13 
ay 1,160 600 850 0-28 0-33 May 960 500 770 0-26 0-30 
June 1,120 880 966 0-32 0-36 June 1,290 980 1,110 0-37 0-41 
July 910 810 857 0-28 0-33 July 1,300 1150 1,230 0.41 0-47 
Aug 840 660 737 On 25 0-29 Aug 1,130 770 970 0-32 0-37 
Sept 630 520 570 0.19 0-21 Sept 760 520 650 0-21 0-23 
Oct 520 460 473 0-16 0-18 Oct 520 S15 410 0.14 0-16 
Nov 470 430 451 0-15 O17 Nov 455 265 285 0-09 0-10 
Dec 460 400 429 0-14 0-16 Dec 265 265 265 0-09 0-10 
Year 1,160 400 598 0-20 PACA Period.. 1,300 265 671 Q222 DBP 
86—OTTERTAIL RIVER—near mouth Drainage area, 90 square miles 


DESCRIPTION OF GAUGING STATION 


Location—5¥% miles west of Field, just above the highway bridge on road from Field to Ottertail 
(old C.P. Ry. grade). 

Records avatlable—June to Oct., 1912 ; May to Oct., 1913 ; station discontinued. 

Gauge—Vertical staff gauge ; read two or three times a week. 


b) 


- 


410 COMMISSION OF CONSERVATION 


7 


Channel—Is straight for 50 yards above and below the section. The water is swift and there 
are rifles immediately above and below. 

Discharge measurements—Are made from temporary footbridge by means of cable carrier. Mea- 
suring section is not very good. 

Winter flow—The river is generally frozen from Nov. to April. 

Accuracy—C ; infrequency of gauge readings impairs accuracy. 


4 


DISCHARGE MEASUREMENTS 7, 


Area of Mean Gauge , Area of |. Mean Gauge : 
Date | section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet See.-feet 
1912 1913 
June 6 62 aH 22 138 May 22 69-6 2-00 2-80 138 
eS 104 6-3 3-60 650 July 3 110-5 5-41 3-60 598 
Aug. 12 91 4.5 S20 408 eS 104-5 4.70 3-50 491 
Nov. 19 38-6 1-84 2-48 Al Pees 93-5 3-60 3-30 337 
| Aug. 29 91-0 3-70 3.25 337 
Dec. 1 56-2 1527 2-40 (Ai 
MONTHLY SUMMARIES 
; fs ‘% Run-off . : 5 Run-oft 
Discharge in second-feet dota Discharge in second-feet dette itt 
Month r Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 19138 
SL yaeetie| teks ec See Sten ce on Tos 9 (ae | ee ee Mayenne 930 40 178 1-98 2-28 
dune... 880 100 542 6-02 6-72 June... 1,350 490 829 9-21 10-3 
JMlya ee 650 410 524 5-82 6-70 ULV 740 290 523 5-81 6275 
ANTS ee 9601 410 1 33 5-70 6-56 Aug.... 740 200 435 4-83 5-57 ‘ 
Sept..... 475 il 291 3-20 3-60 Sept.... 570 145 269 2-99 8-34 
Octane 151 42 121 1-34 1-54 Oct 145 85 115 1-28 1-48 
1 At 5 p.m. on Aug. 24, 1912, discharge was 1,120 sec.-ft. - 
87—OYSTER RIVER—near mouth Drainage area, 70 square miles 
SR EA RR A ERE RR CI A ER ES SO a ee 


DESCRIPTION OF GAUGING STATION 


Location—One mile from mouth, upstream side of Island highway bridge, 18 miles from Court- 
enay. 

Records avatlable—June 1, 1914, to Dec. 31, 1916. 

Gauge—12-foot enamel staff, nailed to cribbing on right bank, 20 feet downstream from bridge ; 
read twice daily. 

Channel—Straight for 100 feet upstream and 400 feet downstream ; gravel bed ; channel may 
shift each year. Control changed in fall of 1915. 

Discharge measurements—Taken from bridge ; extreme low water measurements taken 1,000 
feet upstream from bridge. 

Winter flow—Open all year as a rule, but was frozen over during Jan. and Feb., 1916. 

Accuracy—In 1914, between discharge of 80 and 1,400 sec.-ft., accuracy B, above discharge of 
1,400 sec.-ft., accuracy C; in 1915, accuracy B; in 1916, accuracy C. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge 3 
Date section velocity height Discharge Date section velocity heicht Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Sept. 26 38 0-79 0-52 29.94 
June 1 298 See 2-70 1,040 1 Oct. 28 656 OU 5-50 4,960 
July 18 262 ae 2-10 689 SS 408 4.36 3-85 1,780 
Sept. 5 66 1.3 0-92 86-62 1916 
Noy. 11 358 3-9 3-50 1,380 April 13 262 3-42 2-95 8965 
1915 | | Oct. 26 20 178 1-30 35 6 
April 21 240 2-80 2-45 666 3 


1 Station established. * Low water section. % Channel shifted since 1914. 4 Not at regular section. % No gauge 
reader. 6 Gauge height affected by channel change. 


STREAM FLOW DATA—B. C. TABLES 411 


MONTHLY SUMMARIES 


Discharge in second-feet rater Discharge in second-feet hore 

Month ; Per |incheson || Month Per |incheson 

; Max. Min. Mean | square | drainage Max. Min. Mean | square! drainage 

mile area mile area 
TM ee). Pes eg 1914 
ERR eer eee i on aca [et acct, fic gned clasts » Wo opie. June... 1,330 710 950 | 13-60 15-20 
clitthen 5 ORS he €or | Pere epee Moke aie Inde o.eec eieis Jily* .. 1,080 340 700 | 10-00 11-50 
Per IeMPURTCEET 7) Sats he exer nants ee ee cE soe wt lute obese é Aug. 410 140 215 3-93 4.53 
Bibeln, S21 § ee | ED eee Sale ae pe Sena Sept.... 1,470 90 350 5-00 5-58 
IRs sis call bs SiS | ER ay Ue ee ee eae ie io Peer eee Weses.: 3,000 270 1,040 | 14-86 17-13. 
an ee ewe eed SEL es oro tty en nie Ms sud ins hha kee & wits. « Nov.... 2,170 540 1,280 | 18-29 20-42 
UT Re Warr NE aS val atein omic cfs = Sale cc hGuiakes « Dee. 2: 1,030 140 460 6-57 7-56 
TESTIS: SUS ad | CS |e aid (ok eS ot Pn Period.. 3,000 90 (22 {. 1031 81-92 
1915 1916 

Jan 1,160 140 444 6-34 7-31 ye eed Wn SRO AAL ks FEN atte 226 3-23 3-72 
EID! «1. <i. 1,000 240 512 7-31 7-61 Bey UN ee ce aba 175 2-50 3-70 
Mar 2,020 215 703 | 10-04 11-58 Mar SO WE SS atceoe bes 948 | 13-50 15-60 
April 2,300 370 Petes WC Lakes aa 12-51 yo cl aed hae eh ee) eine ee oe Sor | 12-70 14-20 
ay 965 270 643 9-19 10-59 je pe es A ong 1,000 | 14-30 16-50 
June 680 190 360 5-14 5-74 June.. 2,270 900 1,310: |) 18-70 20-90 
July 240 100 153 2-19 2-52 July.. 1,750 500 897 | 12-80 14-80 
Aug... 100 65 tz 1-03 1-19 Aug... 500 175 299 4.27 4.92 
Sept 65 ou 49 0-70 0-78 Sept... 215 70 136 1.94 2-16 
Oct 4,690 30 783.4 41-19 12-89 Oct... 395 40 io 1-07 Te20 
Nov 1,280 450 689 9.84 10-98 Nov... 395 135 253 3-61 4-03 
Dec 2,600 110 895 | 12.79 14.74 Dec.. 560 70 202 2-89 3-a0 


Year....' 4,690 35 507 7-24 98.44 Yeuton- 3,500 40 534 9-30 | 104-09 


1 Gauge height-discharge relation affected by ice and discharges estimated ; Jan. and Feb. as shown, Mar. I to 5. 
200 c.f.s. 2 No gauge reader available April 8 to May 31, discharges estimated April 9 to 30, 860 c.f.s.; May as shown, 


88—PEND-D’OREILLE RIVER*—near Waneta Drainage area, 25,800 square milest 
DESCRIPTION OF GAUGING STATION 


Locatton—9 miles above mouth. 

Records avatlable—May, 1913, to Sept., 1915 ; station discontinued. 

Drainage area—In Montana, about 21,420 sq. miles ; in Idaho, about 2,000 sq. miles ; in Wash- 
ington, about 1,210 sq. miles. Total in United States, 24,630 sq. miles. In British 
Columbia, 1,190 sq. miles. Total above mouth, about 25,820 sq. miles. 

- Gauge—Staff gauges are used ; read two or three times a week, except during high water, when 
they are read daily. 

Channel—The Pend-d'Oreille through Canada is very swift, and there is no favourable metering 
section. The section chosen is very fast in high water, satisfactory at low stages, and appears 
to have a permanent control. 

Discharge measurements—Are made from cable car. 

Winter flow—In Canada the river seldom freezes over and frazil ice is not often a serious factor. 

Accuracy—The gauge readings are somewhat infrequent, the stream is flashy during May and 
June. The measurements, except at low water, are only surface measurements. The 
results in May and June probably within 15 per cent, and, during the other months, 10 per 
cent. The discharge measurements and monthly summaries, given below for 1913 to 1915. 
have been recently revised and supersede all previously published data. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge P Area of Mean Gauge : 
Date section | velocity height | Discharge | Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 July 18 5,980 6-05 10-60 36,200 
June 11 11,500 11-46 25-20 132,000 Nov. 12 4,500 4-61 5-60 20,700 
Sh ES 11,100 10-50 24.20 117,000 1 1915 
July 15 8,230 8.24 17-13 67,9001 |] Jan. 5 3,930 Seo 3-60 12,800 
Aug. 4 5,840 6-07 10,- 24 35,5001 |} Feb. 12 3,500 2278 1-95 3,600 
Sept. 2 4,440 4.35 5-41 19,3001 || Mar. 20 3,700 SoG 2-70 11,700 
Nov. 6 3,840 3-37 3-20 12,900 June 5 6,530 6-67 12-00 43,500 
1914 Aug. 10 5,000 4.84 7-54 24,200 
April 8 4,600 4.61 6-05 21,200 Sept. 3 4,730 3°38 4.24 16,000 
June 3 8,920 8-47 18-95 75,600 


1 Measurement by engineers of Provincial Water Rights Branch. 


* See also records by the United States Geological Survey, in following chapter. 
t This is a revised value based on recent measurements ; the area, as estimated by the B. C. 
Hydrometric Survey and used in preparing summaries below, is 26,600 sq. miles. 
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MONTHLY SUMMARIES 


: fe Run-off || ; ; st Run-off 

Discharge insecond-feet_ | tuneoft ___ Discharge insecond-feet_ | thin 

Month Per |incheson |} Month ; Per | incheson 

Max. Min. Mean | square } drainage Max. Min. | Mean | square | drainage 
mile area mile area 

aes anliedag PRE me 1913 - 
STNG SEY [Ad bee. | creates ciel eo a treet etc: Cte le epee June. ..| 129,000 95,400 | 117,000 4.40 4.91 
oD ML vae reve ts acters eed] paeet taste calle hiner | Sie) Sal Ree Blshe July...| 101,000 | 39,000 | 66,100 2-48 2-86 
DANTE re | Se ptt ne, Bence cad eee: Soa tinea ea Sem [eens eee cere Aug....| 37,900 19,900 | 27,400 1-03 1-19 
CDs thd recs One eh IER, cope echo] Weare chet] ieee oe te Sept....| 19,600 12,600 15,500 0-58 0-65 
CGT Ree rh PE els Seed Wyte Riots enced ue oieic)| God emt Rete lvoe cee am OGt.cas 125300 11,500 11,800 0.44 0-51 
Ten saa Al Whe Slew an NP eA ae Ba ay eA AIS aU I BN orl 8 Nov... .| 14,000 12,000 12,900 0.49 0-54 
PCCM ee elem chee ial teckel ein onauni| Bice ec cle | MR eRe \| Dec....] 14,000 9,850 |} 11,700 0-44 0-51 
1 Seg 150 bet A Nea Dh a alist Be go eee i NORE Oba | Rai past ny ANS Ato tA Al Period..! 129,000 9,850 | 37,486 1-41 ULB hy 
1914 1915 
Janet tl27900 9,850 12,000 0-45 0-52 Jane cat 113,700 8,600 11,200 0-42 0-48 — 

Feb.....| 11,600 8,850 10,500 0-39 0-41 Hep, & 9,700 9,100 9,300 0-35 0-36 
Mar.....] 19,000 11,800 15,200 0-57 0-66 Mar... .} 14,800 9,350 11,200 0-42 0-48 
April....| 41,600 18,100 | 28,300 1.06 1-18 April...} 30,900 15,600 | 22,300 0-84 0-94 
May....| 76,600 | 43,000 } 58,400 2-19 2-52 May...| 438,800 } 31,800 | 37,600 1-41 1-63 
June.8.) 41,000 53,800 67,400 2-53 2-82 June...} 438,400 39,600 | 41,400 1-56 1-74 
July....| 53,100 | 26,200 | 38,900 1-46 1-68 July...| 39,500 | 30,000 | 35,000 1-32 1-52 
Aug.....}| 25,600 12,900 18,100 0-68 0-78 Aug....| 29,700 18,100 | 23,600 0-89 P- 03 
Sept. a. | 4125600 10,400 11,200 0-42 0-47 Sept....| 17,800 14,000 15,400 0.58 0-65 

Octiiee..} 715-100 10,900 12,600 0-47 0-54 Oty aa] oe ok ks ote eh oe a eros 0 1a eee 

INOVed. = 9] 2s,700 16,000 | 20,000 0-75 0-84 NOV fbf se ciche shield Cadel ch cle aaccrestbaairey Sul estes, aaeet ee ee aa 

Dec.....| 20,800 12,300 15,800 0-59 0-68 1 Dy RH en Aan WG ws) Pel rrr hath ee eh OE Pe 5 
Year....! 77,000 8,850 25,700 0-97 13-10 Period..} 43,800 8,600 |! 23,000 0-87 | 8-83 

89—PHILLIPPS CREEK—near Roosville Drainage area, 23 square miles 


DESCRIPTION OF GAUGING STATION 


Locatton—1,500 feet above road, near Roos ranch, Roosville. 

Records available—May to Nov., 1914; April to Sept., 1915. 

Co-operation—Provincial Water Rights Branch and B. C. Hydrometric Survey have co-operated. 

Gauge—Wooden staff gauge ; read daily. 

Channel—Fairly uniform and smooth, but the bed of the stream is continually shifting and the 
stream is subject to severe freshets, which may completely change the channel. 

Discharge measurements—5 were made in 1914; 4 in 1915. 

Accuracy—Due to the nature of the stream, it is not possible to relate one year’s results to an- 


other, and each year’s measurements must be considered alone. Mean monthly discharges 
should be within 15 per cent. 


General—Phillipps creek is a small but flashy mountain stream 10 to 15 miles long, flowing through 
a narrow draw, between two mountains, into Montana, about 4 miles from the mouth, and 
thence into Kootenay river. In places, it has a steep gradient and there is a fall above 
Roos ranch, which might be developed for power. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 3 Area of Mean Gauge ; 
Date section | velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 13 21.7 2: 1-60 64-5 
May 16 2a3 3-36 1-80 78-4 June 15 20-8 Zants 1-55 56-8 
June 17 23 - 65 4.06 1-85 96-1 Aug. 27 13-6 1-23 1-20 16-7 
July 10 14-6 2-21 1-40 32-2 1916* 
27 13-3°. 1-35 1-20 18-0 July 28 eto gece etaleae oe eiereeae 0-94 58-7 
Sept. 10 11-6 1-00 1-10 IPAS BiG co DS. ths Sd eet Re I em ae 0-92 45-0 
1915 Sept 12 aa ese eee 1-60 57-0 
April 24 18-4 2-44 1-50 44.9 CS TIS ye ee ees 1-28 34-8 


* From “‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 352. 
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MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off 
depth in FPP eet oe Sie iene) eee As Ib eth in 
Month Per |incheson || Month Per | incheson 
ax. Min. Mean | square } drainage Max. Min. | Mean |} square | drainage 
mile area mile area 
1914 1915 
keer 4 NG cs SA NOB OO a SL 7 es ee April 76-7 8.3 37-9 1.64 1-83 
May... 106 33 69:6 |' 3-02 3-48 ay 92.7 50-6 70-0 3-04 3-50 
June 134 53 76-2 See 3-69 June 113-0 56-5 78-0 3-40 3-79 
July 53 2155 33-9 1-47 1-70 July. 106-0 35-1 59-9 2-60 3-00 
Aug 33 12-0 17-0 0.74 0-85 Aug on-3 17.0 22-9 1-00 445 
Sept 18 12-0 14.0 0-61 0-68 Sept 2025 14.3 15-9 0.69 0-77 
Oct 25 15-0 19-0 0-83 0.96 CSCS A proce aeete, hts Soe TOLD lhe LeicacP ena boruae Labs Oe Seed 
Nov Re | ng eS 23-2 1-01 1-13 ie Nee Eo eed heen eres One ear: one pp ota ee oie eee 
90—POWELL RIVER -—at lake outlet Drainage area, 600 square miles 
eR EE SE 


A description of the power development of the Powell River Co. is given on page 165. The 
company has for some years kept a record of the lével of the lake—which is approximately 45 
square miles in area—and also of the flow of the waste water over the dam, which is controlled by 
flashboards. No record, however, has been kept of the water actually used in the plant; conse- 
quently, without a study of the plant output, etc., it is not possible to do more than approximate 
the run-off from the watershed. From such records as are available it is estimated the average 
yearly run-off is from 4 to 6 second-feet per square mile. This vicinity is favoured with a mod- 
erate precipitation ; but further from the coast-line, the annual fall rapidly increases in amount 
(consult records). 

As indicative of the flow conditions, the following summary is given for a portion of the year 
1912. The discharge, as just stated, is artificially controlled by the dam and the summary given 
does not include the water used in the plant. 


MONTHLY DISCHARGE OF POWELL RIVER AT DAM, FOR 1912. 


“ ; fi Run-off : : ¥ Run-off 
Discharge in second-feet dant tn Discharge in second-feet per 
Month Per |incheson}!} Month Per | inches on 
Max Min. Mean | square | drainage Max, Min. | Mean | square | drainage 
mile area mile area 
Jan 6,000 1,600 3,400 5-67 6-52 WAGE. ae 3,360 850 1,863 3-10 3-57 
Hebe... 5,400 2,520 3,975 6-62 ‘tote Sept.... 2,225 750 1,484 2-47 2-76 
Ware... 2,410 530 1,497 2-50 2-88 Och 255 2,425 1,150 1,766 2.94 3-39 
April 1,080 350 748 1-25 1-40 NGI: as IAS rh op Se vac betes BE aces ate onan nt ad chan cee Lie er eemrener ators 
May 4,470 970 2,975 4.96 O° TL dB Free WG 5, De reo te) Wena tees ual (Oe aces oeedl | Mn e fen ee fe Meteor St 
June ota 3,060 3,390 5: 65 6-30 
July 3,325 600 1,495 2-49 2-87 Period.. 6,000 350 2,260 5 a a ae: Se 


April 22, May 29 and July 16. 
Elevation of lake Jan. 1, 266.50 ; July 1, 267.60 ; Oct. 1, 267.92 ; Nov. 1, 268.38, datum be- 
ing 100 feet below sea level. 


91—PUNTLEDGE RIVER—near mouth Drainage area, 275 square miles* 


DESCRIPTION OF GAUGING STATION 


Locatton—One mile from mouth, downstream side of highway bridge, 1 mile from Courtenay. 

Records available—May 30, 1914, to Dec. 31, 1916. 

Gauge—14-feet wooden staff, nailed to piling of right abutment of trussed span of railway bridge, 
downstream side ; read twice a day. 

Channel—Straight for 800 feet upstream and 200 feet downstream; even gravel bed ; one channel, 
except in extreme high water, when there is one small side channel. Control changed in 
Oct., 1915. 

Discharge measurements—Are made from the bridge. 

Winter flow—Open all year. 

Accuracy—B. Change in control in Oct., 1915, made revision of 1915 data necessary. The 
revisions are embodied in the monthly summary below. 


* Revised value based on recent measurements. 
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414 
DISCHARGE MEASUREMENTS 
| Area of ! Mean Gauge 7 Area of Mean Gauge 5 
Date section | velocity | height | Discharge || Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 Sept. 26 155 eat 1-45 352 
May 30 463 5-3 3-58 2,4501 1} Oct. 30 611 6-25 4.71 3,880 
July 17 378 4-8 3-50 1,820 1916 
Sept. 4 159 2-9 1-80 457 Mar. 16 576 5-98 4.43 3,440 
Nov. 10 631 S20 4.68 3,490 April 14 462 Sigs: 3-88 2,560 
1915 p et. 26 122 2-56 1-40 313 
April 21 284 4.20 2-80 1,190 
1Station established. 
MONTHLY SUMMARIES 
: : i Run-off . c is Run-off 
Discharge in second-feet depth in Discharge in second-feet depth in 
Month Per |incheson |} Month Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
CURES tet, GA Rey eee ERE Coen ea Pe ae er een Mb oe June... 2,250 1,570 1,840 6-69 7-46 
AU Kes sxe WE een cee We pal SY DO ER ES RT ee ME ONE ids JUlycpacl wes oLO 800 1,400 5-09 5-86 
PARIT PERM ya| MA lors | emcee ous Lhe RIT tafe By Rais ba | Me eae ane SU gs ee 840 480 610 Ze22 2-56 
SEE OAL a I AN At og RAS UNM MME a plu re ft eae Ad Mata Ft SHI WR ees CSAS 20) 450 750 POT: 3-03 
Oo Topi a| (aul tae etal co. akhy oe Ei. oe ings iad co eed, Salt ae ee Octal 51000 680 3,950 | 14-36 16-55 
INIONS ONS ede orar alll cers dave Sokal heim boxy Spee oul | eee ee Nova.s. | 3,820 2,550 3,220 | 11-70 13-06 
TDSCT RTA Crete cee ete | etter x ell leoeseme ei tah Nearest | oh aoe ea ee | Dee... | 3,180 510 1,380 5-02 eres 
Period... | eto dR EE ee? MO Oa ra ORME PRS Fa SR Period..! 13,000 450 1,879 6-83 54.29 
1915 : R 1916 
Sale eek ol 1,570 570 901 3-28 3-78 Tis we 1,120. 492 700 2-54. 2-93 
Febs: 5. 2,030 720 1120 4-08 4.25 Keb:.- 2,500 492 1,310 4.77 5-14 
Mar. 4,070 880 2,030 7-39 8.52 Mar... 3,850 850 2,350 8-55 9-86- 
April 3,890 1,420 2,470 8-98 10-02 April.. 2,910 1,080 1,670 6-07 6-77 
May 1,340 1,150 1,260 4.58 5-28 aves 3,590 1,770 2 OO n eal O ede 11.65 | 
June 1,280 810 1,030 Sale 4-18 June. . 4,190 2,630 3,260 | 11-86 13-24 
July 810 440 605 2.20 2-54 July 3,060 1,020 2,290 8-34 9.62 
Aug.. 440 340 351 1-28 1-48 Aug.. 1,420 580 861 3-13 3-61 
Sept. 465 320 344 25 1-40 Sept. 675 465 541 1.97 2-20 
Oct.. 4,440 320 1,400 5-09 5-87 Oct. . 780 170 | 452 1.64 1-89 
Nov 3,680 1,310 1,770 6-44 7-18 Nov. 1,040 465 578 2-10 2-34 
Dec 3,460 1,150 1,980 (20 8-30 Dec 1,270 520 629 2-28 2-63 
Year 4,400 320 1:270 1. 4-62 62-80 Year 4,190 170 1,450 5-28 71-88 


92—PUNTLEDGE RIVER—at diversion dam Drainage area,'250 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At diversion dam of Puntledge river, hydro-electric installation ; Canadian Collieries 
(Dunsmuir), Ltd. 
Records available—June 7, 1913, to Dec. 31, 1916. 
Co-operation—The data for this station were supplied by Canadian Collieries (Dunsmuir), Ltd. 
Gauge—Wooden staff, located on right bank 50 feet above diversion dam. 
Channel—Very even flow over crest of dam. 


Discharge measurements—Daily discharges obtained by weir measurements over diversion dam 
plus water to flume. 

Winter flow—Open all year. 

Accuracy—The monthly summaries as given below are from revised data. 
flowing through flume is included. 


Water diverted and 


* Revised value based’ on recent measurements. 
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MONTHLY SUMMARIES 


Discharge in second-feet Run-off || Discharge in second-feet Run-off 

epth in depth in 

Month Per |incheson |} Month Per | incheson 

ax. Min. Mean | square } drainage Max. Min. Mean | square | drainage 

mile area 4 mile area 
1913 1914 
CIP osha Ate RS Bo Nee ere a eee ne eas 72 3,200 400 1,900 7-60 8-76 
ene nnP RT rer UNS cP TE Nt OP eis an Sb Loi wterdie etouacd Réby ds... 880 420 520 2-08 Z-Ads 
IMSS oe cal iatols SE A UA aS a or Ree ee (ne ene Mar.... 1,830 710 1,100 4.40 5-06 
SEV pot woken ee eel ee ee ea Le, ae ne April... 3,100 1,850 2,450 9-80 10-93 
CPt ENE RUUD ere eres EO Pe atone a sf aiew bie a.< |e ace laleetee « May... 1,825 1,450 1,740 6-96 8-00 
June ! 2,800 1,910 2,100 8-40 7-50 June... 5,400 800 2,400 9-60 10-71 
July 2,020 420 1,100 4.40 5-06 SUES > or 2,300 400 810 3-24 one 
Aug 600 360 385 1-54 1-78 Pere... 400 240 300 1-20 1-38 
Sept 1,200 760 975 3-90 4.35 Sept.... 1,660 220 510 2-04 2-28 
Oct 1,200 500 900 3-60 4.14 Oct : 5,800 360 2,800 | 11-20 12-90 
Nov 3,200 530 1,600 6-40 7-138 Novi... 3,180 2,200 2,660 | 10-64 11-88 
Dec 2,900 1,000 1,850 7-40 8-52 Dec ; 2,600 350 1,100 4.40 5-06 
Period 3,200 360 1,280 b= 12 38-48 Year... . 5,800 220 1,525 6-10 82-86 
1915 1916 

Jan 1,080 400 639 2-56 2-95 A eae 1,260 480 664 2-66 3-07 
Feb 1,200 460 710 2-84 2-96 Feb... 2,350 480 1,200 4-80 5-18 
Mar 2,600 530 1,360 5-44 6-25 Mar....| 3,760 720 1,840 7-36 8-48 
April 2,500 720 1,600 6-40 7-14 April... 2,950 850 1,420 5-68 6-34 
ay 200 800 1,100 4.40 5-07 May... 2,870 1,140 2,080 8-32 9.59 
June 1,250 1,000 1,100 4-40 4-90 June... 2,480 1,880 2,210 8-84 9-86 
July 1,100 300 608 2-43 2-80 July. os 2,520 500 1,350 5-40 6-23 
Aug 280 240 250 1-00 1-15 Rags. ss 920 480 728 2-94. 3-36 
Sept 280 210 252 1-01 1-13 Sept... 480 400 455 1-82 2-03 
Oct 3,800 210 1,260 5-04 5-80 Cet, 72 400 320 368 1.47 1-70 
Nov 3,500 1,040 1,490 5-96 6-65 NO... 480 360 422 1-69 1-89 
Dec 2,380 1,000 1,450 5-80 6-68 Dec : 540 410 492 1-97 2-27 
ears... 3,800 210 985 3-94 53-48 | Year... 3,760 320 1,102 4.41 60-00 


- 1¥For period June 7 to 30. 


93—ST. MARY RIVER—near Wycliffe Drainage area, 825 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At traffic bridge near Wycliffe, 12 miles from the mouth and 7 miles from Cranbrook, 

Records avatlable—June to Dec., 1913; April to Dec., 1914; April to Sept., 1915, April to Sept., 
1916, 

Drainage area—825 sq. miles above gauging station ; 1,000 sq. miles above mouth. 

Gauge—Vertical staff gauge; read daily. 

Channel—Straight, uniform, with smooth, swift water ; good control. 

Discharge measurements—Are made from the bridge. Rating curve is satisfactory. 

Winter flow—St. Mary river freezes up in November or December and remains frozen till March. 
Frazil ice is prevalent. 

Accuracy—The results should be within 10 per cent. Monthly summary given below for 1913 
embodies revisions based on later measurements. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge E Area of Mean Gauge ‘ 
Date section velocity height Discharge Date section velocity height | Discharge 
1912 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Aug. 21 477 1-81 2-05 863 Oct] 16 452 1.94 1-9 877 
Dec. 2 345 1-36 1-1 468 1915 
1913 Feb. 21 493 1-32 Ice 6511 
June 14 1,281 8-34 6-8 10,673 May 27 665 5-85 4-6 3,890 
25 1,077 5-83 5-5 6,273 June 12 570 5-10 4-0 2,910 
July 21 785 3-81 3-9 2,986 1916 
Sept. 17 450 1-86 1-8 838 Mar. 4 252 2.28 Ice 5721 
1914 July 25 976 4-21 4.64 4,110 
June 30 PLO 6:82 5-9 7,560 Aug. 16 761 2-20 2-70 1,680 
July 23 708 3-46 3-6 2,450 Sept. 15 628 1-48 2-05 932 
Oct. 10 454 1-93 1-9 878 Oct. 4 509 1-36 1-85 690 


1Ice conditions. 


* Revised value based on recent measurements. 
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MONTHLY SUMMARIES 


; ; v Run-off oT); ; x Run-off 

Discharge in second-feet dente in ischarge in second-feet death ii 

Month Per |incheson |} Month ; Per |incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1913 1914 
B24 0) O4 eR Me) fener pear URS OIERNEE So ner cera hae bel ear meee ed Prarare eae ae April 2,460 395 ( 1,470 1-78 1-98 
NEA Yea | ESL E ef nm atl oe HA ae ute baad Se vas bat lie ey lates May 9,240 2,220 5,530 6-71 Vane 
June 19,800 3,810) | 103742) | 13-05 14-57 June 17,100 4,240) > 95550") 11258 12.87 
July 5,030 3,010 3,012 4.38 5-05 July 11,600 1,590 5,420 6-57 daot 
Aug 3,010 1,310 2,085 2-53 2-92 Aug 1,590 767 1,050 1-27 1-46 
Sept 1,310 644 1,011 1-23 1-37 Sept 767 767 767 0-93 1-04 
Oct 644 541 604 0:73 0-84 Oct 836 590 |, 7A! 0-86 0.99 
Nov 590 541 551 0-67 0-75 Nov 910 910 910 1-10 1-26 
Dec 836 590 778 0-94 | 1-08 Dees Rs SRE Sel geese ul ee ee hate eg 
1915 1916 
April 4,790 1,270 2,330 2-83 3-16 April 2,860 1,400 1,570 1-90 2212 
May 6,210 3,010 3,970 | 4.82 5-55 May 6,640 2,110 3,880 4-71 5-43 
June 5,800 2,940 3,740 4.54 5-05 June 37,900 4,560 13,400 | 16-25 18-13 
July 3,900 2,000 2,520 3-06 3:00 July 14,500 3,010 7,670 9-30 10-72 
Aug 1,780 1,150 1,370 1-66 1-91 Aug 3,010 1,310 1,720 2-08 2-40 
Sept 1,270 836 978 1-19 1333 Sept 1,310 836 1,080 Ligh 1-46 
Period 6,210 836 2,484 3-02 20.53 Period..! 37,900 836 4,890 5-93 40-26 
94—SETON CREEK—below lake Drainage area, 460 square miles. 


DESCRIPTION OF GAUGING STATION 


Location—At foot bridge at Provincial hatchery, half-mile below Seton lake and 3 miles from 
Lillooet. 

Records available—April 6, 1914, to Dec. 31, 1916. 

Drainage area—460 sq. miles ; estimates differ ; another measurement gives about 600 sq. miles. — 

Gauge—Vertical staff on bridge pier ; read daily. 

Channel—Shallow and strewn with boulders. The current is swift. 

Discharge measurements—The measuring section, though about the best obtainable, is hardly 
an ideal one. The rating curve is fairly well defined. 

Winier flow—Open water conditions all year. 

Accuracy—C, in 1914 ; B, in 1915; C, in 1916 (D, above 2,490 sec.-ft.). 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge , 

Date section | velocity height | Discharge Date section | velocity height | Discharge 

1914 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
April 6 P12 3-25 Tea 3621 || Aug. 6 190 5-45 2-15 1,040 
June 13 231 6-73 3-30 1,556 Dec. 2 89 2-66 1-43 236 

wa ehS 261 7-50 3-70 1,967 1916 
Sept. 17 134 3°64 2-20 488 June 26 580 4-11 4-10 2,380 2 

1915 Ce de 286 8.62 4-10 2,460 3 
Feb. 13 85 2-78 1-43 236 Sept. 25 162 4.51 2-38 731 4 
May 10 171 5-10 Pa Nayy 875 EO 252 2-24 2-18 565 5 
June 15 322 4.45 3-20 1,430 Dec. 9 209 1.20 1-37 2505 


SS EN BD kel ER pA Dah SE PORE OC cDNA re ph OL A Th et nee AN al ele SCE pe BET oe A 
1 Station established. 2?Highway bridge atlake. #Regularsection. ‘¢ Bridge, 100 yds. above hatchery. 5 Bridge, 


200 yds. below hatchery. 
MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Ruin ort 

depth in depth in 

Month : Per |incheson |} Month Per | incheson 

Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
eee ean ERAS 1914 

PALLAS SaRE CN AU oh SITU int. Pode Uhm egies April... 450 300 362 0-79 0-88 
CN RCA BE ieee) Sead] bol Aer Uva at (PW aOR | REL ENeE) 7 Psi May... 1,760 420 1,013 2:21 2-55 
ARVN CVE yaa he (IN i, (RC i ae ic Reg ll Gd east iail Ltke ees eee June... 2,280 1,660 1,848 4.02 4-48 
PUN I SO RN aR ain tine) tere Sere Mra die oat: Julyic.. 2,800 1,760 2,390 5-20 6-00 
Aug SERA eto eae cf hea oaetcest ae ates aes Mec E ANG; 3 1,760 700 952 2-07 2-39 
DODO mith ah Meche litte Merete | Sais ease Cone weate he teen Sept.... 610 450 492 1-07 1-19 
OTE Pg ks val Pier CES NA Roe 2a bem iF Me REED Tl fad Rae rn ae ea ng Octet. 610 450 510 1-11 1-28 
DROOL [a I A eS ee ee eB Bae ah en ee ee Nov.... 610 450 509 1-1] 1-24 
DD err ee cree Ale eee SANE hare cM om Pee | She coe eee Deck. 450 340 382 0-83 0-96 
EEA E NE ez PAOD de CROSS Ns cece ah is AED ple Period.. 2,800 300 940 2-04 20-97 
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MONTHLY SUMMARIES—Continued 


: : im Run-off ; : 4 Run-off 

Discharge in second-feet denth in Discharge in second-feet depth in 

Month Per |incheson |} Month Per /|incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1915 1916 
Jan 300 230 278 0-60 0-6Y SBIR. 5 <4 230 130 154 0-34 0-39 
Bebe |. 4 230 230 230 0-50 | 0-52 Pep. ; .< 165 130 140 0-30 0-32 
Mar 230 200 215 0-47 0.54 Mar 230 165 188 0-41 0-47 
April 620 230 400 0-87 0.97 April 300 230 275 0-60 0-67 
ay 1,350 620 1,040 2-26 2-61 May 1,760 350 1,190 2-58 2-97 
June 1,660 1,170 1,450 3-15 3-51 June 2,900 1,550 2,000 4.35 4.85 
July 1,760 1,260 1,480 3-22 Sock July 3,600 1,860 2,730 5-93 6-84 
ug 1,440 1,000 1,120 2-44 2-81 Aug 1,860 1,000 1,400 3-04 3~ 51 
Sept 1,080 350 587 1-28 1.43 Sept 920 620 783 1-70 1-90 
Oct 350 200 260 0-56 0.65 Oct 620 260 379 0-82 0-95 
Nov 300 230 200 0-56 0-62 Nov 300 230 259 0-56 0-63 
Dec 350 230 270 0.59 0-68 Dec 260 180 214 0-47 0-54 
Year | 1,760 200 632 1.37 18.74 Year 3,600 | 130 810 1.76 24-04 
95—SEYMOUR CREEK—7 miles from mouth Drainage area, 69 square miles 


DESCRIPTION OF GAUGING STATION 


Locatiton—Above the Vancouver waterworks intake and about 7 miles from the mouth. 

Records avatlable—Nov., 1913, to Dec., 1916. 

Co-operation—Gauge readings by Vancouver waterworks department. 

Drainage area—Above intake, 69 sq. miles ; a revised estimate by the engineers of the Provincial 
Water Rights Branch. 

Gauge—Vertical staff gauge, spiked to cribbing at intake ; read daily. 

Channel—Rocks and boulders ; water swift at high stages. 

Discharge measurements—Well define rating curve. 

Winter flow—Usually open water all year, but may be affected by ice for short periods during 
exceptional weather. 

Accuracy—B, except where records are affected by ice conditions. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge - Area of Mean Gauge ‘ 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1909 Aug. 14 -47 0-60 73 2 
LAT, EN | WS | oe eS (ee ae 367 Oet” 15 355 19 2-00 600 
7 TYG) ul ie Soe 8 ee a fears en ey ee 210 Raat ce, 588 3-9 3-20 2,290 
1913 1915 
Nov. 6 TSSh Ale te ee 1-60 282 1 April 14 364 1-90 ees 710 
1914 June 10 247 1-00 bod 248 
Jan... 6 » 662 6.7 4.20 4,450 Aug. 12 94 0-40 Qj. 22 423 
April 30 368 2-1 2-35 iio 1916 
May 29 281 16} 121k OF 430 || July 28 333 1-69 2.03 562 
1Station established. * Backwater from small dam. 3 Not at regular section. 
MONTHLY SUMMARIES 
Discharge in second-feet Run-off Discharge in second-feet Run-off 


depth in Bre riers Sere eterna. tm centr 
Per |incheson 

square | drainage 
mile area 


Per |incheson || Month 
square | drainage Max. 
mile area 


Month 


Max. Min. Mean Min. Mean 


1914 
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MONTHLY SUMMARIES—Continued 


: : 2 Run-off : ‘ -feet Run-off 

Discharge in second-feet deh in Discharge in second-fee depth in 

Month Per |incheson |} Month i Per | incheson 

Max, Min. Mean | square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1915 i hee 1916 
Janke, 325 110 41] 5-96 6-87 Jans. See Be Lider et eer berees UNG, 135 1-96 2-26 
Hebaae.is 1,100 195 423 6-13 6-38 Heb, Jal 1-400 70 1,150 | 16-70 18-00 
War... 2,900 210 | £700; 10-13 11-67 Mar 3,950 180 973 | 14-10 16-30 
April.... 7,750 270 1,184 | 17-17 19-16 April 1,400 390 706 | 10-20 11-40 
May: 2) 1,020 210 540 7-82 9.02 May 1,750 390 882 | 12-80 14-80 
June.... 425 100 214 3-10 3-46 June 2,150 665 1,190 | 17-30 19-30 
TUlyie ee ie 55 88 he ae 1-46 July 2,350 530 991 | 14-40 16-60 
PATE ee 60 42 48 0-70 0-81 Aug 530 102 260 enti 4.35 
Sept.csc 95 41 56 0-81, 0-90 Sept 150 58 74 - 07 1-19 
Qcetiwens 8,150 55 1,380 | 20-00 23-10 Octet. 1,750 50 183 2-65 3-06 
INOVese on 2,150 130 474 6-87 L100 INGYance 3,000 110 494 7-16 7-99 
Hees... 4 6,400 150 872 | 12.64 14-56 Dec.... 2,600 80 271 3.93 4-53 
Wear. « 8,150 41 532 7-71. | 105-06 Year...! 11,400 50 609 8-84 |} 119-78 
1Tce conditions Jan. 11 to 19 and Jan. 23 to 31; discharge estimated. 
96—SEYMOUR RIVER—near mouth Drainage area, 250 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near the head of Seymour arm, about 1 mile from mouth. 

Records available—Aug. 17 to Dec. 11, 1914 ; Mar. 8 to Dec. 31, 1915 ; April 28 to Dec. 31, 1916. 

Gauge—Chain gauge suspended over river on a substantial pole ; read daily during freshet period 
and three times a week during the rest of season. Replaced by vertical staff April 28, 1916. 

Channel—Rocks and gravel; water swift. 

Discharge measurements—Are made from cable car installed May 1, 1915 ; previous measurements 
from boat. Rating curve is well defined. 

Winter flow—lIce conditions obtain during the winter months. 

Accuracy—C during time chain gauge was in use ; this gave some trouble and discharges above 
2,200 cubic feet per second are somewhat uncertain. For 1916, results are considered reliable, 
except at highest stages. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 1916 
Aug. 15 427 2-45 EO 1,051 April 28 514 4.5 4.15 2,290 
1915 ; ms) 432 3-77 3-33 1,630 
Mar. 17 284 2-10 1-65 605 June 15 775 5-70 6-00 4,410 
May 1 471 2.56 B22 1,680 July 13 784 5-00 6-47 5,260 
ale 568 3-60 3-65 2,040 Aug. 12 525 Dee 2-70 1,170 
June 9 571 3-56 3-67 2,040 Sept. 15 394 £. 72 1.78 680 
10 495 3-21 S225 1,590 Oct. 19 378 1-36 1-59 513 
July 18 583 3-60 3-90 2,140 1917 
25 497 3-02 3-04 1,510 Jan. 24 322 O52 sxe eae 164 
Oct 8 294 1.44 a2 425 | 


MONTHLY SUMMARIES 


So 


Discharge in second-ieet destin _ | Bascharge mn second sept “oy ee 
Month Per |incheson]!} Month Per |incheson 
: Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
; mile area mile ares 
a i ee 
Sart a, eee Loree oh een ee on. Crane ae Sept....| 1,630 420 760 | 3-04 3-39 
Te Ee: [is ee Be Sema aa | Peat stb: | eae in Oct | 1,630 540 | 903 | 3-61 | 4.16 
AY Aaa CURES Soha TD Cee SSen ee ca MN, Teer a Nov.! 1,710 500 814 3-26 3-64 
1915 ae? hae eee 1916 
April 3,030 930 1,805 7-22 8-05 April... cfc takai} | eles he ln ee ors 
May 3,320 1,710 2,545 | 10-18 11-73 May 3,740 960 2,090 8-36 9-64 
“ June 3,690 1,630 2,413 9-65 10-77 June 7,270 1,850 3,990 | 15-96 17-81 
a, July 3,520 1,470 2,093 8-37 9.64 July 5,530 1,690 3,300 | 13-20 15-22 
& Aug 1,550 730 1,082 4.33 4.98 Aug 2,12 810 1,310 5-24 6-04 
OeePt 910 360 605 2-42 2-70 Sept 1,450 550 860 3-44 3-84 
os 1,110 390 708 | 2-83] 3-26 |] Oct 610 395 470 | 1-88] 2-17 
rare 850 330 519 2-08 2702 Nov 590 395 480 1-92 2-14 
420 280 351 1-40 1-61 Dec.? 530 200 340 1-36 1-57 
Period 118660 280} 1,347 | 5-391 55-06 II Period..| 7,270 200! 1,610! 6-42! 58-43 


1Ice ¢ 2 F a 
\ponditions obtained after Dec. 13. 2 Ice conditions after Dec. 7; discharge estimated. 
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97—SHAWNIGAN CREEK—below lake Drainage area, 22 square miles 
RR a 


DESCRIPTION OF GAUGING STATION 


Location—500 feet from outlet of Shawnigan lake, upstream side of Esquimalt and Nanaimo 
Ry. bridge. 

Co-operation—Provincial Water Rights Branch and B.C. Hydrometric Survey. 

Records available—May 11, 1914, to Dec. 31, 1916. 


Gauge—Nine-feet enamel staff, nailed to piling on left downstream side of highway bridge at 
outlet from lake; read daily. 


Channel—Straight for 80 feet on each side of section ; gravel and sand bed ; one channel only. 


Discharge measurements—1 in 1913 by Provincial Water Rights Branch ; 10 subsequently by 
B. C. Hydrometric Survey. Measurement of Dec. 11, 1916, made revision of rating curve 


necessary. 
Winter flow—Open all year. 


Accuracy—A up to discharge of 280 sec.-ft. ; B above. Monthly summary given below for 1914 
embodies revisions based on later measurements. See NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge A 
Date section velocity height Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec,-feet 
1913 1915 
IETS PE AYSS A hk Sk DR | Ee eae 157-01 Mar. 22 44.8 0-90 2-20 41-1 
1914 Bei Co a ka OP PAG ig. RE (Sea ee 0-25 0-04 
May 11 41 0-6 1-71 20-27 Deg. F 104 2-58 4.59 268-0 
July 5 11 0-3 1-05 3-338 1916 
Aug. 8 a 0-3 0-43 0.3 Mar. 21 95:22 245 4.29 233-0 © 
Syd 3 pe 0-00 0-0 Nov. 9 15.4 0-36 T21 5-64 
Nov. 24 98 2-0 4.33 245-0 Dec. 11 68-7 1-24 3-03 84.9 § 
10On east side of E. & N. Ry. bridge. ?Station established. *%Several different sections used. 4 No flow. 


*At R.R. bridge. 6 At highway bridge. 


MONTHLY SUMMARIES 

Discharge in second-feet Run-ofi Discharge in second-feet Run-off 

depth in depth in 

Month ; Per | incheson |} Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

a 1914 
MOET. os oo eh eo (RS ee May !.. 22 i) Yo-4 0- «U0 Q- 05 
2) TTECD. oy coll ey sty pre re man | Cae rca] 1 Sa June... 9 is hie O25 On37 
DIOISS as 3 lh Gun ee SR a cons ree enn REED Ona ar July ss. a 12 3-0 0-14 0-16 
TEES. oo alls hiden 28 teed RIE OR TAEL LAE URL] ce eed (ey Samra Aug... 1-2 0 0.2 0-09 0-10 
ee e858 A, fy cn) = eects iain 3 Via va Bip ob « Paves oe ke Sept... 0 0 0 0-00 0-00 
cl me Re Me Wan, Sia Wien aie cna Oct.. 20 0 6-5 2-96 3-30 
IND ac io 5 ol Sb. 5 eee a ME OR eee ed ope Nov.. 240 34 I if 8-06 8-98 
Senet ho et kee Bre heehee hh meter ake Dec.. 265 52 110 5-00 5-76 
TE Ee ee Period..} 265 0 40.8 1-86 19.22 
1915 1916 

Jan 165 oz 106 4.82 5-56 Jann oa 222 57 107 4-37 5-62 
Hebe. 89 55 ae Bree 3-46 Feb....| 430 94 212 9-65 10-40 
Mar yD) ou 46 2-09 2c Al Wear, .:2 520 166 302 13270 15-80 
April 58 28 46 2-09 2-33 Aprile: 208 64 107 4.87 5-43 
May 28 14 19 0-86 0-99 May... 64 18 37 1-68 1.94 
June 14 6 9 0-41 0-46 June... 19 6 LOA: 0-46 0-51 
Ap ues 5 PaO ayarqely Oe abs Onihy Julyoee 7 3 4-4 0-20 0-23 
Aug.. Pe sh! 0-1 1-02)! 0-05 0-06 AUGees 3 fd Ze 0-10 Q- 12 
Sept... 0.1 @) ' 0-01; O-00 0-00 Sept.... LS 0 0-7 0-03 0-03 
OCtr 5 0 0-44) 0-02 0-02 Octra +. 0-8 0 0-04} 0-00 0-00 
Nov.....} 265 9 res 3-43 3-83 Wows. 22 hens 67 3-05 3-40 
Decent 405 220 293 13-30 15-30 Deen): steriZ2 26 98 4.46 5.14 
Year....}| 405 (6) 56 i Dawa! 34-59 Year...) 520 0) 79 3-58 | 48-62 


1¥For period May 11 to 31. 
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98—SHUSWAP RIVER—at Enderby Drainage area, 1,900 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At traffic bridge at Enderby. 

Records available—Aug. 25 to Nov. 10, 1911 ; Mar. 1 to Dec. 31, 1912 ; April 1, 1913, to Dec. 
31, 1915 ; Mar. 19 to Dec. 31, 1916. 

Gauge—Standard vertical staff on highway bridge pile ; read daily. 

Channel—Is straight for 100 yards at section; control is good; width of water surface at measur- 
ing section, 180 to 330 feet. 

Discharge measurements—Are made from a boat, except during high water, when they are made 
from bridge. ; 

Winter flow—Ice conditions prevail some years during January and February. During 1914, 
river remained open throughout. 

Accuracy—B. Results are considered to be within 10 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge : 

Date section velocity height Discharge Date section velocity height Discharge 

1911 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet. |Ft. per sec. Feet Sec.-feet 
Aug. 25 2,120 -9 4.08 1,950: || Aug. 26 2,630 1-2 5-20 3,230 
Oete 1,890 0-7 Belo 1,300 1915 

1912 April 3 1,890 slice! 4-03 2,050 
Feb. 28 1,680 0-4 1-90 5901 || Sept. 8 1,900 0.9 3-70 1,690 
May 20 4,970 2-3 10-65 11,400 2 1916 
June 16 Saya10) 24 12-06 13,1002 |; Feb. 21 1,470 5-10 3-40 745 3 
July 13 3,760 be 7 7-34 6,2702 || June 13 2,970 2.40 9-00 7,170 
Sept. 7 3,160 liegt 4-6 3,2602 |} July 8 3,990 2-55 11-50 10,180 
Octe 35 1,710 1-0 3-55 1,720! || Sept. 11 2,030 1-06 4.34 2,150 

1913 Nov. 21 1,190 0-69 2-45 820 
May 13 2,570 ee Be (208 5,610 1917 
June 5 7,016 2-6 14-60 18,700 Jane? 1,580 O33. toe eee 520 


1Cable station. 2? Bridge station. * Under ice cover. 


MONTHLY SUMMARIES 


: ; i Run-off : : m '( Run-off 

Discharge in second-feet depth i Discharge in second-feet depthein 

Month Per |incheson |} Month Per | incheson 

Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 

tnile area mile area 
1911 cs 1912 
VE Greets ee eT AN cee eben. 2 ayes | Gcapebenon [ee ee Mar....[ 790 490 | 585 0-31 0-36 
SATE ave Neverthe Merl) ec castorate || tua ia tic ates b cus sermon Ae ieee April... 4,960 755 2,660 1-40 1-56 
VE Yeas a nae cy ene fers epee Sena, bas) | aS, cee oll ogeeten et ae May...| 13,780 4,960 9,130 4-81 5-53 
Aflac 3 cl les coda a) Sete od RA RRE RA Rel Peace oral Meets GO AS Al Ree ogo June...| 13,780 9,530 | 11,750 6-18 6-89 
ARTUR 2 Ai op Ps, eee Oel Are oe Se eaer st IE eae mee Areata In atie yen DS AINE) Gt Juliyareen 9,210 3,700 5,880 3-09 3-57 
CAT 2 oP en eae es tea | he eee: | Deny Mak il ala) aoe sil eee ae ATS ee 3,600 2,400 2,900 152 125 
Sept..... 1,730 1,354 1,580 0-83 0-93 Sept.... 2,700 1,680 2,310 le22 1-36 
Oct =: 1,460 940 1,160 0-61 0-70 Oct. 1,780 1,440 1,615 0-85 0-98 
ING Vib pe | ese mete ae | sree ebeyere Leela tees sell Reson Si io des tema INioveces 1,680 1,560 1,615 0-85 0-95 
DG Gareem rece nae eit rere dks ee. | oak eile: |) Ne en Dec....; 1,540 | 1,030 1,260 0-66 0-76 
CTiO 0 Va eal asic ee Bee eee | S523 eel. Sree oes Period.. | 13,780 490 3,970 2-09 23-¢1 
1913 1917 

LL EE ie Semone ee wen ci Ser OE Dr nna oR arg cE) arent aD Ae oat 1,3/5 937 1,055 0-56 0-64 
BEE] Oo oA ek Eien ued HERAT 5.88 RON nin Bred amit [Arh Late aT Feb 1,445 ie 1,123 0-59 0-61 
BET eee arbre aceeen A ecatoreneremnes|| co Graee cto | tearmiae eect: oie ig yee Mar 1,020 724 843 0-44 0-51 
April 5,660 603 PAE if Pe 1-43 1-60 April... 4,345 1,020 2,822 1-49 1-66 
May 14,300 4,150 7,250 3-82 4.40 May...} 10,000 4,540 7,887 4.15 4.77 
June 21,800 13,400 17,443 9-18 10-25 June. ..| 12,000 8,695 10,486 5-52 6-15 
July 13,600 5,380 9,106 4-80 5-52 OLY see 9,880 3,520 7,189 3-78 4-36 
Aug 5,240 2,810 3,787 1-99 2-30 Aug.... 3,280 1,410 2,133 1.32 1-29 
Sept 3,160 2,180 2,hhd 1-46 1-63 Sept.... 1,560 1,210 1,285 0-68 0-76 
Oct 2,080 1,720 1,957 1-03 1-19 Octines 2,130 1,520 1,838 0-97 1-12 
Nov 1,980 1,560 1,746 0-92 1-03 Nov.... 2,480 1,845 2,187 5 ese 39 1-28 
Dec 1,560 965 1,240 0.65 0-75 Dec.... 1,800 1,020 1,324 0-70 0-81 
Period...| 21,800 603 5,335 2-81 28-67 Vear...) 12,000 724 3,348 1-76 23 -96 


1 River frozen up Nov. 11, 1911, and ice went out Feb. 28, 1912. 


* Revised value based on recent measurements. 


STREAM FLOW DATA—B. C. TABLES 421 


MONTHLY SUMMARIES—Continued 


Discharge in second-feet Run-off 
depth in 
Month Per |incheson,| Month 
Max. Min. Mean | square | drainage 
mile area 
1915 
VATA So vc 1,000 { 800 885 0-46 0-53 
Febru... 750 630 655 0- 34 0-35 
Mar 1,190 630 836 0-44 0-51 
April 5,630 1,260 3,536 1-86 2-08 April 
May 10,700 5,770 8,737 4.60 5.29 May 
June 10,100 7,170 8,286 4.36 4.86 June 
July 9,700 5,910 7,881 4-15 4.77 July 
Aug 5,630 2,100 3,020 1-86 B15 Aug 
Sept 2,050 1,340 1,628 0-86 0.96 Sept 
Oct 1,820 1,260 1,420 0-75 0-86 Oct 
Nov 1,910 1,260 1,626 0-86 0-96 Nov 
Dec 1,220 940 1,056 0-56 0-64 | Dec 
Year 10,700 630 3,339 1.76 23-96 Year 


99 SHUSWAP RIVER—at Couteau falls 


Discharge in second-feet Run-off 
depth in 
Per |incheson 
| Max. Min. Mean | square | drainage 
mile area 
| 1916 
WUE tate Miers eee ele etc « tie tinban a etevan Lt oma cach eee eae 
35 abe St) EN Gated, eee 2 CEE en ie hs Beata 
BEN cacew en Mery SPR 2 eRe (a oe ee RY ke ee eee JONES SUE Pot 
3,300 1,620 2,360 1.24 1-38 
5,870 3,400 5,220 2-80 o- ke 
12,330 5,870 9,100 4.79 5-34 
11,680 5,590 8,770 4.62 5-33 
5,020 2,240 3,470 1-83 2-11 
2,210 1,520 1,950 1-03 pak a 
L510 930 Eze 0-62 0-71 
980 760 890 0-47 0-52 
760 600 670 0-35 0-40 
12,330 600 3,730 1-96 20-11 


Drainage area, 760 square miles* 


DESCRIPTION OF GAUGING STATION 
Locatton—At highway bridge below Couteau falls, near Lumby. 


Records available—For years 1912, 1913 and 1914. 


Co-operation—Records taken by Couteau Power Co. and C.N. Ry. engineers. 

Gauge—Vertical staff gauge, with standard enamel facings ; read daily. 

Channel—Varies in width from 70 feet at low water to 150 feet at high water. The jamming 
of logs on a gravel bar below the gauge may occasionally cause backwater. 

Discharge measurements—The company’s engineer obtained a metering at every appreciable 


change of stage. 


Accuracy—A. Great care is taken and accuracy is probably very high. 
General—Charts showing the data obtained in 1912, 1913 and 1914 are given on Plate J. For 
description of proposed development on this river see page 173. 


MONTHLY SUMMARIES 


Discharge in second-feet ; Run-off 
depth in 
Month Per |incheson |} Month 
Max. Min. Mean | square } drainage 
mile area 
ce Si uSet bi Mite ON Re oes, oa Bia Jan 
ES Pte Pe dS, hea nee 6 Feb 
es te ee cc BS ye at 2G Wek tew vad cabrones Mar 
te AL oo os whe slabs ed adic exes Apri 
et Ve les. Tele bs cahkes veel ea ee eee « ay 
- 8 I  ee | ees arr ee ae eae June 
NE el My ac J aby neta delve Paes July 
Pe Pe eT. Gabe a taiewa [oe eiege ys Aug 
Sl... ee ie ieee tiie et vickaeinn (ia evcrate. Sept 
os 5 2 A RO Rn eae en vere ae) nan Oct 
Dern Po be as viarcne she a bn ocaP wien eas Nov 
a Lo ee i ese, pect bot (once Anan e Dec 
Sole ee Se Fon eee See an eee Year 
1913 
Jan 530 336 382 0-50 0-58 Jan 
Feb 478 382 412 0.54 0-56 Feb 
Mar 417 Biri 388 0-51 0-59 Mar 
April 2,730 374 1,405 1-85 2-06 April 
ay 9,200 1,605 3,925 Banks 5-96 May 
June 13,276 6,280 Sie 11-56 12.90 June 
July 6,150 2,600 | 4,288 | 5-65 6-50 July 
Aug 2,374 1,470 2,070 Dine, 3213 Aug 
Sept 2,528 1,079 1,528 2-01 2-24 Sept 
Oct 1,350 900 1,139 1-50 Lo(33 Oct 
Nov 1,160 728 887 i ica U7 teok Nov 
Dec 710 455 640 [> On 71 Des2 Dec 
Year....! 13,276 336 2145 2.82 38.38 Year... 


* Revised value based on recent measurements. 


: : © Run-off 

Discharge in second-feet dentin 

Per |incheson 

Max. Min. | Mean | square | drainage 
mile area 

1912 

383 242 327 43 49 
370 308 343 45 48 
426 298 335 44 51 
2,084 458 1,447 90 12 


7,377 2,070 4,680 
7,800 3,697 5,764 
3,815 1,750 2,805 
1,943 1,280 1,624 


NW CORK HNWIDHOOO 
so 
Oo 
OrMRHENRONIINOOCO 
ip 
a 


1,534 775 1,204 58 76 
1,208 772 931 22 41 
865 746 799 05 17 
731 484 594 78 90 
7,800 272 1,738 29 31-12 
1914 
609 413 034 0-70 0-81 
490 408 441 0-58 0-60 
621 340 447 0-59 0-68 
2,630 600 1,724 2-27 2-53 
5,880 2,250 4,280 5-64 6-50 
6,827 3,775 5,077 6-68 7-46 
5,260 1,570 3,440 4.53 5-22 
1,555 790 1,164 1-53 1.76 
1,200 680 $33 1-10 1-23 
1,460 1,100 1,248 1.64 1-89 
1,510 900 1,212 1-60 1-79 
900 450 605 0-80 0-92 
6,827 408 1,750 2-30 31-39 
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100—SILVERTON (FOUR-MILE) CREEK—below Hewitt mill Drainage area, 41 sq. miles 


DESCRIPTION OF GAUGING STATION 


Location—At bridge, about 3 miles from mouth, near Silverton, and about 1% mile below Hewitt 
mill. : 

Records avatlable—May, 1914, to Dec., 1915. 

Drainage area—40 to 50 sq. miles. 

Gauge—Vertical staff, enamel; read daily. 

Channel—Swift water with rocky bed. Apparently permanent. 

Discharge measurements—May not be very accurate. 

Winter flow—The creek does not stay frozen for more thanafew daysatatime. Fraziland anchor 
ice may form at times. 

Accuracy—Below discharge of 36 sec.-ft., uncertain; between 36 and 380 sec.-ft., B; above 380 
sec.-ft., D. 

General—This creek is used for mining purposes by Standard, Hewitt and Van Roi mines. 


DISCHARGE MEASUREMENTS 


Area of Mean . Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section velocity height | Discharge 

1914 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
April 19 43-0 -97 0-85 171 Sept. 9 24-6 2-16 0-80 54 
May 12 63-5 4.69 1=20 298 Dec. 1 16-9 2761 0-53 44 
June 11 Dia 4-81 ie 5) Paha) 19162 

eh LS 95-6 5-01 2-10 4791 Marie LAs erga ca. ccc peer tra 0-40 23 
July 9 66-0 4.30 25 283 UNG oye an MES | eRe PAR es or | un ey err ae 0-70 52 
Aug. 18 33-1 2-64 0-5 88 Ma noal Ob eaeet aecye ia tal ame et res 1.35 186 
Nov. 3 o250 3-12 0-5 101 AL pee OU oe tamer | eet ror te 1.97 171 

1915 ram Oa] eee EEN | tact capone 2 1-37 68 
Mar. 18 18-6 2-10 0-35 39 Sept lel Meret rts eee nine: 1-30 70 
April 28 46-0 3-02 liz 30 139 ee FR es a A iP Leaner 1-40 72 
June 10 56-1 4.18 1-50 235 Oct. (30 kee eee cid ae eRe 1-29 41 

1 Meter out of order. 2 From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 351. 


MONTHLY SUMMARIES 


; : Run-off ; : ; c Run-off 

Discharge in second-feet Meow ih Discharge in second-feet | depth if 

Month Per |incheson |} Month Per |incheson 

Max. Min. Mean |} square | drainage Max. Min. Mean | square | drainage 

mile area mile area 
1914 1915 ; 

1 SXet OMe | ene Ue Tey (Cate eee oeh | eh eh eon a [Kalin goin Ne ee ee cya Kebair 38 35 of 0-90 0.94 
VE ARCS SF vet tetas cellu aiepetieiics | re ck Canoe det abet ae Cae) fo Lee Mar... 44 37 39 0-95 1-10 
ATA AMA ce ee ee ap tiene eect | era eae all (ee Orattean te faa RAN April .. 254 43 127 3-10 3-46 
May 494 190 328 8-00 9.22 Nay nee 480 180 270 6-58 7-58 
June 758 312 AT Sale deo 12-94 June... 431 208 270 6-58 7-34 
July 455 140 268 6-54 (eave! AOS dolee 254 180 208 5-07 5-84 
Aug 165 65 103 Pein b 2-89 ANI Oe ae 180 65 101 2-46 2-84 
Sept 136 59 91 2-23 2250 Sept... 71 51 64 1-56 1-74 
Oct se 108 65 86 2-10 2-42 Octieee 71 51 63 1.54 Meade 
Nov WE BPs Fs 1-88 2-10 Nov.!.. 71 £D: 55 1-34 1-50 
Dec 46 20 35 0-85 0-98 Decks 45 38 41 1-00 aS kts: 
Period... 758 20 183 4.47 40-59 Period.. 480 35 116 2280 SOR ak 


1 Partly estimated. 


101—SILVERTON (FOUR-MILE) CREEK—above Hewitt intake 


Drainage area, 30 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Immediately above Hewitt intake, about 5 miles from Silverton, at mouth. 

Records available—April 24, 1914, to Dec., 1915. 

Gauge—Vertical staff, enamel ; read daily. 

Channel—Water smooth and swift ; controlled by Hewitt diversion dam. 

Discharge measurements—Made by wading. 

Accuracy—No high water measurements have been made. The gauge readings in 1914 were 
somewhat intermittent. The results in 1914 may not be closer than 20 percent. In 1915 
the results should be better. 

General—Granite creek flows in below this station and above the station situated below Hewitt mill 


102—SIMILKAMEEN RIVER—near Ashnola 


STREAM FLOW DATA—B. C. TABLES 423 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge k Area of Mean Gauge d 
Date section | velocity height | Discharge | Date section | velocity height | Discharge 
| Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 A June 9 49.5 -70 1-38 133-0 
April 19 62-7 27 1-05 80-1 Sept. 9 26.4 1-32 0-64 34-8 
, June 11 55-0 3-55 1-52 195-01 Dec. 1 46.4 0-67 Ice 31-42 
July 9 57-8 3-56 1-58 205-0 19163 
Aug. 18 26.9 1-86 0-8 50-1 ALT ge Ls Mae Pl eugene oe ele 1.25 114-0 
Nov. 3 22-6 2-09 0-8 47.4 PTB een Tew step te el ore Oe ck ae 1-48 120-0 
1915 Eee et THet SoBe ce Nem ats 0-89 46-1 
Mar. 18 16-3 0-93 0. 75 15-1 AJR OE SO; AUG nee eves in een hee 0-39 22370 
April 28 41-0 1-96 1-05 80-4 
1 Different section. *Ice conditions. %From ‘Miscellaneous Meter Measurements,” W. R. Paper No. 21, 
p. 351. 
MONTHLY SUMMARIES 
: ; ¥ Run-off : : if Run-off 
Discharge in second-feet depth am Discharge in second-feet digas 
Month : Per |incheson || Month Per | inches on 
Max. Min. Mean | square | drainage Max. | Min. Mean | square | drainage 
mile area mile area 
1914 1915 
Se raeieennY PR lr SLN sac fAscle Siw lee Ghaterece wre S he Wao aly tow Bs Jan 2. 15-5 15-0 15:3 0-51 0-59 
Nee PERU cee cu ald | A wats stalls wea Secs ee pals ¢ Fen... 15-1 15-0 15-1 0-50 0-52 
AMEDIES 8 gr theta Sl 2 oe | Fee eet (eee (eer deena Mar.... 16-0 14.8 15-1 0-50 0-58 
erie een IM OT oa cudh cesta oa a Gud He EEG eee oh ewe April... 131 15-6 68-4 2-28 2-54 
May 381 60 234 7-80 8-99 May... 206 105 144 4.80 5-53 
June 43 157 290 9-66 10-8 June... 172 121 141 4-70 5-24 
July 226 71-5 148 4.93 5-68 TL eae 157 92.1 138 4.10 4.73 
Aug. 1-5 48 62-4 2-08 2-40 Es 88-6 34-5 54-2 1-81 2-09 
Sept 69-2 26-2 46-1 1-54 1-72 Neo) 8, See 39-6 23-0 28-5 0-95 1-06 
Oct 57-6 aha Z 40-3 1.34 1-54 ete 39-6 20-8 27-6 0-92 1-06 
Nov 60 26-2 36-6 1-22 .1-36 NOV. cht eked 16-2 21-7 0.72. 0-80 
Dec. 26-2 12-5 18-8 0-63 0-73 Dece. oc 16-2 15-0 15-4 0-51 0-59 
Period...| 430 12:5 110 3-67 3a +22 Year...} 206 14-8 56 1-87 25-30 
1Ice conditions obtained Dec. 13 to 21. 


Drainage area, 2,900 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Near Ashnola, below Ashnola creek. 


Records available—April 8, 1914, to Dec. 31, 1916. 
Gauge—Standard vertical staff gauge ; read daily. Datum lowered 1 foot on Mar. 8, 1916. 
Channel—Is straight at section, width 125 to 235 ft. ; bed very rocky and water turbulent even 


at low stages. 


Discharge measurements—Rating curve well defined. 
Winter flow—Partial ice conditions exist for short periods in cold winters. 


Accuracy—Good. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 4 
Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 
Apr, 8 552 3-41 1-35 1,881 
May 10 1,097 6-69 3-92 teaco 
June 10 913 5-14 3-10 4,697 
24 856 4.51 PALUE, 3,870 
July 29 382 2-24 0-30 858 
Aug. 30 261 ibslsye) — (0-47 360 
Nov. 23 370 2-04 0-20 764 
1915 
April 6 550 3-97 1-40 2,165 
June 6 729 4.90 2-60 3,560 


1Gauge datum lowered 1 foot. 


Cf ef | | | 


Area of Mean Gauge 4 
Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet 
1916 r 
Mar. 8 300 1-64 0-97 4941 
May 31 1,230 7-75 5-60 9,530 
June 28 1,615 8-70 7-30 14,000 
Ang, 3 585 3-63 PAO 2,120 
Ce OW 350 2-30 1-15 802 
ane 17 207 1-80 0-50 374 
1917 
Jan. 20 220 1-22 0-30 274 


_ * Revised value, and includes watershed area of Ashnola cree k. 
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MONTHLY SUMMARIES 


. : a Run-off . : ¥ Run-off 
Discharge in second-feet deptiin Discharge in second-feet deathviat 
Month Per | inceheson |} Month - Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square |} drainage 
mile area mile area 
1914 
ADELE Ae Rie ete cee, ger eee Ui mane Wh 2 (lene ea ra mee April} 4,305 1,880 3,101 1-07 0-91 
ANG EAN A RRA ergo Pi tooneR ya trt h| Rie mea rn al bo era eal Ie cee eer A ay 15,525 3,870 8,960 3-09 3-56 
ALINE se ese yep eae lee oe gamer ta| uceete pres pece [ ontenis ota | Go! cia. aera June 12,945 3,770 6,839 2-36 2-63 
AUD apen een keterece ee eT OMe em es eel Eee ote Se ie Ra naira] | roe eee ea July 4,185 795 1,993 0-69 0-79 
AUER Ee yarel| | Neteen came liee eens eel tere ce roel en as MR a sere Aug 795 330 542 0-19 0-22 
O19 6) Sean ceo Pam ta cole Nevin Nea Ben Utero 2, A a Ri ae eI. op Sept 720 318 469 0-16 0-18 
OCC Bt RPO nila me raerees| ne ae NT GGL ah Sei ira Oct 720 462 578 0:20 0-23 
INO Vises eo | Staats uare eal Seah oak ae [Arora ieee | Litter gee cua nap weiner vase Nov 1,009 624 786 0-27 0-30 
DeCas ce Seere, tele te meee re monsebenearal oo encoasi| coheed eer ae Dec 755 160 447 0-15 0-17 
PERIOGE Ys CO eRee EH Stee eas SDAA te ood coastal ONG e ee eee Period..| 15,525 160 2,635 0-91 9.27 
1915 1916 
Jan 450 190 343 0-12 0-14 Vannes: 320 300 300 0-10 0-12 
FED. 0s 340 220 308 0-11 Q-11 Feb.... 790 310 465 0-16 0-17 
Marx. 770 310 453 0-16 0-18 Mar.... 2,620 580 1,190 0-41 0-47 
April 5,790 700 2,644 0-91 1-02 April... 6,250 1,070 2,520 0-87 0.97 
May 5,570 2,445 3,918 1-35 1-56 May...} 13,600 4,800 8,140 2-81 3-24 
June 3,580 1,500 2,422 0-84 0-94 June...| 20,550 8,300 12,490 4-31 4-81 
July 1,710 910 1,293 0-45 0-52 July...| 10,600 2,400 5,790 2-00 2-31 
Aug 1,660 400 745 0-26 0-30 Aug.... 2,220 710 1,340 0-46 0-53 
Sept 520 260 404 0-14 0-16 Sept.... 1,210 460 660 0-23 0-26 
Oct ae 1,940 375 694 0-24 0-28 Och 520 400 440 0-15 0-17 
INOVs26 «= 1,400 400 675 0-23 0-26 Nov.... 490 320 395 0-14 0-16 
Dec..... 570 340 476 0-16 0-18 Dec.... 380 255 330 0-11 0-13 
Year.... 5,790 190 1,198 0-41 5-65 Year...! 20,550 255 + 2,830 0-98 13-34 
1 For period April 8 to 30. 
103—SKAGIT RIVER—above international boundary Drainage area, 356 square miles 
DESCRIPTION OF GAUGING STATION 
Location—4 miles from international boundary, 40 miles from Hope. 
Records avatlable—Mar. 27 to Dec. 31, 1915. 
Gauge—Gurley automatic. 
Channel—Fine gravel; good control; width about 150 feet. 
Discharge measurements—Well define rating curve. 
Winter flow—lIce conditions exist during the winter months. 
Accuracy—C. Gauge was out of order for a short period. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge ; Area of Mean Gauge A 
Date section velocity height | Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 9161 
Mar. 14 228 0-80 8-92 193 ALE ate tli O al hea 8 a rea Pearlet ey neve 9-03 280 
ale PAG 379 1-68 9-80 635 Maro! ge meters: geo enone cee 10-25 975 
May 30 454 2-40 10-48 1,099 AUig TAN ee ee yee aoe nes 10-22 869 
Oct. 26 370 103 9.99 714 SELMA Fee gee Rieke ay ee 10-20 859 
ie aes 480 2-60 10-65 1,250 
1 From ‘‘ Miscellaneous Meter Measurements,” W. R. Paper No. 21, p. 132. 
MONTHLY SUMMARIES 
Disch i E Run-off = ; z Run-off 
ischarge in second-feet dentlran Discharge in second-feet deihe tn 
Month : Per |incheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 
PANTO Tat eral: Sap newe eam Ramee oe Rial ee. 8 eee ae soe ea, April 1,240 820 974 2-73 3-05 
ANG Os a tem eles tet bl Ear eI area ae ee eget | Wie cae i Soe ay 1,065 760 924 2-59 2-99 
7D ge Be EST Fe ON Se” Seige BS ee Dee Me erie (Meera sm ae June 1435 615 850 2-38 2-65 
SUL cmap hs iran: pre ore he Ae ROR PER hk iene Zip epnerta io: alles em July 670 425 508 1-43 1-65 
BUEN aa Sista eee Tato | ete Seen deere oe a ek Se Aug 470 230 331 0-93 1.07 
ote] Oa ice Ear aie PCat hy J a ie Sara eke Marte cee Detar Sept 240 50 136 0-38 0-42 
AOYBire dl Bed bi Sega Scien Se NG Lies C0 ae WS, ge HN tetrad oc Oct 1,305 50 430 1-21 1-40 
INI Are eee ag eiees eee toe oS ates  Reoretews nce Ni ceave cn teorelt Nov 1,210 345 598 1-68 1-87 
eae tint ree oi] eae tete saa emer nl ceteeeen fae bee, oe eno Dec 665 260 426 1-20 1.38 
[Een (ee Ee Ue ete a ee Pee Sak nope ee vn ee Poe Period..! 1.305 50 575 | 1-611 16.48 
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104—SKEENA RIVER—near Hazelton Drainage area, about 9,200 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At ferry at Old Hazelton, 34 mile above the mouth of Bulkley river. 

Records avatlable—July 16 to Dec. 31, 1915. 

Gauge—Chain gauge on long pole braced over left bank near ferry ; read daily. 

Channel—Straight above and below section. Bed is permanent and current swift. At high 
stages, only surface velocities can be obtained. 

Discharge measurements—4 well distributed measurements during open season 1915. 

Winter flow—River usually freezes over early in December. Winter flow is affected by ice jams 
near confluence with Bulkley river. 

Accuracy—Below gauge height of 5.0, results should be within 15 per cent ; above 5.0, within 
-20 per cent. 

DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 3 
Date section velocity height Discharge Date section velocity height | Discharge 
Ft. per sec. Feet Sec.-feet 
1915 
July 16 : 5-55 : WET RS Cha Sod sieo i. oat oy ak -—0-70 2,190 1 
Aug. 28 3,340 -99 3-00 16,550 DERE E Wares ok cme Abe Ae Mae's oo 1-87 4,300 
: AM | yal 2 825. Sa (ee [ae ee ed 3-05 15,500 


* From ‘“ Miscellaneous Meter Measurements,’ W. R. Paper No. 21, p. 356. ‘Ice. 


MONTHLY SUMMARIES 


Discharge in second-feet Run-ott Discharge in second-feet Run-off 


depth in Be ep a OU OES 
Month Per ‘|incheson }| Month Per | incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square |} drainage 
mile area mile area 
1915 
JUKE a is gL SR ee eee eee eee eee Aug.!..; 36,000 ; 17,400 ¢ 25,600 2-78 3-20 
Sirsa Renn rT ESS, oo wah PomN cuted fia ere Am Bes Sept...}| 19,040 7,160 | 12,000 1.31 1.46 
Ce oo oll. 35 SB ee een een re Oct. a>.) 4523720 8,300 |, 18,400 2-00 2°31 
IG ene 0.0! a aac EA OPON NER REBORN Pe rear Nov. ;|..13,520 6,120 8,460 0-92 1-03 
HESS... Abe el Re NE ee ean |e een |) eee er Dec.... 6,120 5,640 5,850 0-64 0-74 
LPO IOC. ois oO ES | AE eRe noe anne Pe OR |e eee Period..| 52,720 5,640 | 14,062 1:53 8-74 


1 Maximum flow July 16 to 31 was on July 22; gauge height, 9-5; estimated discharge, 47,920 second-feet. 


105—SLOCAN RIVER—near mouth Drainage area, 1,300 square miles.* | 


DESCRIPTION OF GAUGING STATION 


Location—About 1 mile from mouth, on highway bridge near Crescent Valley. 

Records available—Dec., 1912, to Dec., 1915. 

Gauge—Vertical staff gauge, fastened to the bridge cribbing ; read daily. 

Channel—Straight above and below the section, and inclined to shift. One side of the channel 
is often filled with logs. The control is not satisfactory. 

Discharge measurements—Are made from the highway bridge. 

Accuracy—This station, particularly at the higher stages, is not considered satisfactory. The 
channel is frequently obstructed by log booms or jams, and is inclined to shift. It is 
hoped that further discharge measurements and a careful analysis of the records will enable a 
satisfactory revision to be made. The summaries given below, therefore, must be regarded 
as approximate only, especially at the higher stages. 

General—The results obtained at this station, in conjunction with those obtained on the Kootenay 
river at Glade, are utilized in rating the gauging stations at Bonnington Falls and at Nelson. 
Errors in the rating of this station will therefore be reflected in the derived ratings for the 
Kootenay river at Bonnington Falls and Nelson, though to a reduced degree, owing to the 
fact that the discharge of the Slocan river forms a relatively small proportion of the dis- 
charge of the Kootenay below their confluence. 


* Revised value based on recent measurements. 


‘ 
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DISCHARGE MEASUREMENTS 


_———————————— a eel 


Gauge ; Area of Mean Gauge 2 
Date gesicn hapere height Discharge Date section | velocity height | Discharge 
: . per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 ai i ‘ May 5 1,170 4.56 6-75 5,340 } 
Nov. 8 652 2-47 4.40 1,600 June 3 1,450 3-75 7-80 5,420 1 
1914 July 30 1,300 3-49 6-50 4,540} 
Mar. 6 470 1-91 3-45 897 1916* 
May 30 1,470 5.43 8-10. 7,980 JUDE Meise a seer caneeahaste 7-70 8,040 
Aug. 13 845 3-01 5-10 2,540 July: << S24 seat ont aaa 10-60 14,350 
Nov. 10 579 4-11 4-82 2,380 AUG. Ditton groan benenclh sttmisis ace 5-86 4,270 
Dec. 9 468 2-62 3-95 1,230 Sept. 0S for bwck wee eee 4.52 2,310 
1915 RTE Comoe alh. Gacias fh: 3:97 1,580 
Feb. 24 339 2-07 3-10 TOS tN UNOVs 20) Lone hae ee eee PALES 3-10 860 


1 Logs in channel. * From ‘‘ Miscellaneous Meter Measurements,” W. Rk. Paper No. 21, p. 351. 


MONTHLY SUMMARIES 


Discharge in second-feet_ | Gethin ¢\ (Disshorgs 1m seoond tees Neue 
Month Per |incheson || Month ] Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 1913 
a yh eter oie ws plored Ma letetela el viele nis cf ate meets Jan.... 780 530 655 {| 0-5 0-58 
DEWEY OWS > parcel MR aie 0 ata [Ae teal oR rt EIS Me ro mC Ue Sn ny Phir Hel nicn 850 430 640 0.49 0-51 
VAT ol tence Mitaedl fata yoke shoal] ie nee caena tates east etale ll cfokenepeyshel ons Marea. 630 280 455 0-35 0-40 
PNET PON eens ete Nai g, cs ctectiaua, cilia Site ectUpTcie Due hchat ell eves raenle tat a Aporilas 4,230 350 2,290 1-76 1-97 
Viet eerie Oe teeaiens ete cis creche teaes| ieee s voc onside [acas revoratoual|is telelehet atte tate May...}| 16,200 3,360 9,760 75k 8-64 
RUNTTAG a re ee cates Lac eal tae ah ce cents ltt siistte abramen Fillet spouse tate tate June’... -|)022,000 10,000 16,000 | 12-31 13-74 
ABTA e Meany 2) WEE AA contact Werkate oes eal wral [ea pee gtMer ed ISA) eA |RSS 8 a Duly oie OF500 4,230 7,370 5-167 6. 52; 
ATR RAR MER eed cacti ve erations Wifsee A eee teaevedar niall thewalenecarsue ne Ain 4,140 2,600 Sari) 2-59 2-99 
RCE bap rale titer oe oeate teed tales eee ohellt ouch atinae tran eleattnns etteneMewell aban sects leleralsa Sept.... 3,900 2,350 3,120 2-40 2-68 
NG tree eet earn e aoee vel oat et SHpl eas neha Pol he, eutcecomen amameee Octar: 2300 1,600 1,980 -.52 75 
Jelfonrcerete, ] ES er Alea We, lina] Mietdeis) st hag)| lena aaa kod! En eemUn a senda Mii tiee Ale IN| Oivinteee 1,700 1,320 1,520 Anau tye SP 
Deéeihi a: 950 700 825 0-63 0-73 Dee.}... 950 700 825 0-63 0-73 
GAT Ae HEL ret pe Pie one tin cs Codete a fama aie. mal waneeeaeuenc ones Year...) 22,000 280 4,000 3-08 41-82 
1914 1915 
Jan 2,090 850 1,260 0-97 1-12 Jan 800 700 755 0.58 0-67 
Feb 1,240 970 1,050 0-81 0-84 Feb 700 700 700 0-54 0-56 
Mar 1,340 750 1,040 0-80 0-92 Mar 850 700 754 58 0-67 
April 4,950 1,340 3,280 Zso2 2-81 A PYTL: 2 a] ae g ocaleve a Piece meet ee en RL terotre ene fc ge oe ee 
May 8,120 3,980 6,360 4.89 5-64 Mayo i Piageiss sabre all ie lace © Seatlanlollvae cbotihe ola | Pekese reap nea er ee 
June 11,700 6,390 8,170 6-29 7-02 Fume sis hic ei AU kk Oe Rarer 
July 8,120 3,500 6,150 4.73 5-45 Duby ya hoale acai uat Siesta eee Leet ee 
Aug 2,780 1,340 2,050 1-58 1-82 AVMs eed i yaicheys | She re i Los silk Pechen atonal ae eee one ea 
Sept 1,650 1,240 1,390 1-07 1-19 Sept 0s sie bus eg eae hee ee oe tae eel cue edt a a 
Oct Py BOD 1,440 1,590 1-22 1-41 Oct 850 800 811 0-62 0-72 
INGV240% 2,550 1,440 1,840 1-42 1-58 Nov 850 800 820 0-63 0-70 
Dees. 1,440 750 989 0-76 0-88 Dec 800 750 773 0-59 0-68 
YG@ar 34) 2.12700 750 2,931 2-26 30-68 Period 


ee} o 0 ee 6 2 a2 Joye io 0) iv, a (en Dee! ole ce! ese Fo 5 wo) 8) iia al oll er ee aa e 


1 Figures for Dec. are for 1912. ? Results for the higher stages in 1915 are withheld for further study. 


105a—SLOCAN RIVER—at Slocan Drainage area, 710 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the outlet of Slocan lake at Slocan. 

Records available—April 1 to December 31, 1916. 

Gauge—Vertical staff, nailed to pile at end of C.P. Ry. wharf on Slocan lake. The gauge is about 
200 yards above the metering section. 

Channel—Uniform, with smooth flow; control good. 

Discharge measurements—2 in 1915 and 8 in 1916. 

Winter flow—lIce conditions not severe ; lake is open for navigation throughout the year. 

Accuracy—Between discharges 0 to 4,000 sec.-ft., A ; 4,000 to 9,000 sec.-ft., B ; 9,000 to 14,000 
sec.-ft., D. 


DISCHARGE MEASUREMENTS 


ooo eee “7 
a ooo oo — ————— Oooo 


Area of Mean Gauge - Area of M 
Date section | velocity height | Discharge Date Nesting alone rouge Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1915 June 28 2,265 4.14 8-10 9,390 
Mar. 25 508 0-90 0-50 460 July 15 1,820 3-65 6.65 6,630 
July 29 1,110 2.64 3-75 2,930 || Aug. 4 1,140 2.90 3-92 3,320 
1916 ey’ A!) 867 2-10 230 1,820 
Mar. 13 526 1-13 0-09 592 Sept. 26 678 Page 1-62 1,160 
May 8 1,150 2.69 3.78 3.100 Il Nov. 1 77 1.13 0.90 "B52 


ns 
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ere 


MONTHLY SUMMARIES 


: : E Run-off . . eS Run-off 

ee depth in DUI scons docu baci aR Fe Pre 

Month Per |incheson |} Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 

' mile area mile area 
1916 

SIAM cas). baile wishin & Sieh ies | oleed wea ]is x wes oan April; ... 1,510 | 700 1,040 1-46 1-63 
a NMN ret 5) Seiad Bola Prt set te a div a escessled pean, oys-6 » May 3,160 1,690 2,310 3-20 3-75 
Pn EPH na Ne ME A ce, Ween itlore oo hdl eG wisa acer June 11,400 3,260 6,640 0.30 10-40 
[Ok dhG cue ohévehemel RRR AT A Se aipe 8 ee fener July 8,800 3,480 6,360 8-82 10-20 
Pn. AU Coe Ree ee ee Na eis wngis le Ds Aug 3,370 1,690 2,430 3-42 3-94 
Siceand OU Pee) ee ho costae toMy eich odie iff a ale! Siw'h Guys Ga ows Sept 1,690 1,430 1,600 2.26 2 - i 
fe R he Scene Pat AcicorsPeaied dest vee 6M xs CPOE AE ET Ge Come ERG it scri o 1,100 1-55 1-79 
Y Sa RMP eee PE cic ia £15, abut die andy Giws «|e in» & wdalef o.0 0 oaiaee & Nov 1,030 530 630 0-89 0-99 
INI en he cc a cla cil so vies seied sls aim. «bd bowarg reese Dec 530 385 464 0-65 0-75 
Pen eee RT et Th ahs Cae lne tere de bras leew new Period.| 11,400 385 2,497 a-ak 35-96 


1 Owing to change in gauge readers no readings were obtained during October. Mean monthly discharge esti- 
mated by interpolation. 


106—SOUTH SIMILKAMEEN RIVER—near mouth Drainage area, 750 square miles* 


DESCRIPTION OF GAUGING STATION 


Locatton—Near mouth at Princeton. 

Records available—May 14 to Dec. 19, 1914 ; Mar. 22 to Nov. 30, 1915 ; Mar. 27 to Nov. 12, 1916. 

Gauge—Standard chain gauge on the highway bridge ; read daily. 

Channel—Average width at measuring section about 170feet. Bed, gravel, with a few boulders. 

Discharge measurements—Are made with cable and 30 lb. weight. The rating curve is well de- 
fined. Change in control occurred on June 14, 1916. 

Winter flow—Partial ice conditions exist during winter months. 

Accuracy—Good, considered reliable, except at highest stages. 


DISCHARGE MEASUREMENTS 


, Area of Mean Gauge : Area of Mean Gauge ; 
Date section velocity height Discharge Date section velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 June 5 byes: 2-56 2-92 1,467 
May 13 476 Wao 3-88 3,490 1916 
June 15 511 6-25 4-00 3,194 June 27 763 8-00 5-60 6,080 
acne 22 380 4.74 3-31 1,799 July 15 484 4.40 4-00 2,150 
July 27 117 3-58 1-88 419 Aug. 4 310 3-00 2-92 930 
Sept. 2 145 1-02 1.23 149 Sra 155 2-30 2-25 356 
Nov. 28 121 3-19 1-85 386 Nov. 16 86 0-75 1-70 66 
1915 1917 
April 7 120 4-88 2-26 588 Jan. 12 76 1 OW: 1S et aa a 109 
MONTHLY SUMMARIES 
. : x Run-oft ; : i Run-off 
Discharge in second-feet death in Discharge in second-feet doth in 
Month Per |incheson |} Month Per |incheson 
( Max. Min. | Mean | square | drainage Max. Min. Mean |} square | drainage 
mile area mile area 
: 1914 
i Nes huis Sips bah aw walls bomenlee oka June...| 6,037 15337 2. 544510 3x39 3-78 
. TELS? 21 oll chop Re aa as ee aa (aie eat 1, WA el (Oa ee Iulvens 1,839 345 871 1-16 1-34 
Std mr TA Albee Aris eine anc) bet ban ix tenty aiadatecaticrs uta e sie AUS 2. 335 144 235 0-31 0-36 
SIEIC eo. oid PATEL al Pa PRUE (i REE MN Bean te ave Fear gra Sept 267 135 195 0-26 0.29 
MOG UMMM IE Seed te Save ¢ | bia haia a ihecae Ver eeatana acd iie sr eisai ct 215 165 201 0-27 0-31 
IICORY ca co ciel se eae LOE CRE, aE EET IC GL LN IO a NIT ae Nov.} 455 217 312 0-42 0-47 
1915 1916 
Aprils... i 710 180 927 1-24 1-38 April.. 2,270 340 820 1-09 1-22 
Mays.,.| 2,270 850 1,505 2-01 Zee RY on 6,700 1,550 3,450 4-60 5-30 
Apher eye 1,630 500 928 1-24 1.38 June.. 11,340 3,530 6,340 8-45 9.43 
aN: 570 280 407 0-54 0-62 July.. 5,150 1,060 2,610 3-48 4-01 
Aug 440 150 236 0-31 0-36 AUS ee 1,110 340 640 0-85 0-98 
Sept 180 98 142 0-19 0-21 Sept... 580 200 300 0-40 0-45 
Oct 530 125 223 0-30 0.35 Ogi: 170 120 150 0-20 0-23 
INOVes. s 365 150 PAGE 0.37 0-41 Nov.? 170 65 115 0-15 0.17 
NP Sem rsa no (ih a tanaeereeull ses Me Peds si[ieuaceea iene cililole: alavclvnsto8 Dee eis tea aa ale eae eek 100 0-13 0.15 
Period... 2,270 98 581 0.77 7-03 Period..! 11,340 65 1,610 Qs 21-94 


1 Tce conditions obtained after Dec. 19, therefore no summary is given for Dec. 2 Estimated Nov. 13 to Dec. 31. 


* Revised value based on recent measurements. 
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107—SOUTH THOMPSON RIVER—at Chase Drainage area, 7,000 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At wharf of Adams River Lumber Co. at outlet of Little Shuswap lake, Chase. Sec. 
35). tpn21, reer 13,5. We 6th; mer: 


Records available—April 22 to July 31, 1911; April 10 to Dec. 31, 1912 ; April 12 to Dee. 31, 
1913; Jan. ‘1 to 27 and Mar. 24:to Dec. 31, 1914; Jan. 1 to Dec. 31, 1915; Jan. 1 to Dee 
31, 1916. 


Co-operation—Gauge readings by Adams River Lumber Co. in 1911. 
Gauge—Vertical staff gauge fixed to pile; read daily ; also chain gauge for winter use. 


Channel—Above the measuring section, river broadens out into Little Shuswap lake. Below 
section, river is straight for 200 yards, width about 500 feet. 


Discharge measurements—Are made from cable and boat. Rating curve well defined. 


Winter conditions—Except during severe winters the river remains partially open throughout the 
year. Very little ice forms at the Chase riffle, which forms control for station. Gauge height 
discharge relation is practically unaffected. 


Accuracy—Results considered reliable and accurate at all stages and at all times of the year. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge > 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
1911 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Oct. 20 4,450 130 3-461 5,780 1915 
1912 Feb. 24 3,630 0-69 2-30 2,510 
Mar. 1 3,710 0-68 1-95 2,380 April 20 4,570 1-70 4.89 7,800 
May 18 6,480 3-03 8.25 19,600 May 20 7,050 oa 8-50 23,600 
June 13 7,190 4.29 9.91 30,800 June 11 7,000 3-49 8-98 24,400 
aa eee | 7,600 4.46 10.75 33,800 July 3 5,630 4.02 8-60 22,600 
July 24 6,200 3-18 Tats 19,600 ab Sale cee anette |S RUM aaa oe: Td 21,100 
Sept. 5 5,180 ORSON Sais 11,600 pe) Sass 6,630 3-09 8-35 20,500 
1913 aeeZ6 6,680 3-42 8-46 22,870 
May 12 5,780 2-26 6:25 13,100 1916 
June 10 8,390 4.50 TDG, 38,100 Feb. 12 6,440 0-43 2-60 2,800 
July 7 el sDO 4.10 10-75 32,400 July 22 7,366 4.03 10-70 29,700 
Oct. 22 4,400 1-5 4.37 6,630 Aug. 14 5,883 2-93 Yensyt 17,200 
1914 Oct. 23 4,254 1-10 2) oS. 4,690 
Mar. 31 3,610 0-77 2-58 2,790 
1 All gauge heights in terms of new gauge installed March 24, 1916. 
MONTHLY SUMMARIES 
Disch ; 2 Run-off : ; 5 Run-off 
F parecer neon eee oy depth in ie | ce ineneres i second teat as depth in 
Month | * : Per |incheson || Month Per | inches on 
Max. Min. Mean | square } drainage Max. Min. | Mean j square | drainage 
mile area mile area 
1911 1912 2 
May....{ 20,280 9,240 14,680 | 2-09 2-41 May...{ 33,450 10,950 | 20,280 2-90 3-34 
June....| 36,520 | 20,280 | 30,410 4.34 3-84 June...} 34,800 | 29,300 | 32,330 4.62 5-15 
July....} 36,050 | 19,200 | 29,210 Aral f 4.81 July...| 31,800 | 16,620 | 22,650 3-24 3-73 
PA see cll BA eer pee re eg ee eT, | Pia tuanicr ye Ng) Seen ea ee AUR. cool 26,000 | 12,210) @13.650 1-95 2-25 
Septar ces lrarsueectae | Ree Ole Vth ee a = a Sictaies cieilte ia fice BY Sean Sept....] 12,060 9,450 11,070 1-58 1-76 
OG Eaters estates eet stems | a cosy ame renal oh ache arwiys ela p eee reiki ace a Serene OCG gs: 9,300 7,900 SONG }-22 1-41 
BIN Oe ALN fee eee ee Uae teerie cs ed etre cert AY ake SCL Seu e te tate INOVe-o. 7,700 6,800 7,030 1-00 ig Se 
1 OEY ea Reed OM ge Par (ee Re NS ou ee 7 ARE | ed ams ike aah Dec....| 6,800 6,500 6,761 0-97 1-12 
POT IOC Mik Se or BAe RT RO Ra ie ee ie [ae eh cre edna | Period..} 34,800 6,500 | 15,290 2-18 19-88 


*On maps recently published several changes have been made in the delineation of the 
upper tributaries of the South Thompson river ; an estimate of watershed area based on recent 
measurements gives nearer 6,750 sq. miles. 
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MONTHLY SUMMARIES—Continued 


* * 7 Run-off ‘ ; ~ Run-off 

Discharge in second-feet death ts Discharge in second-feet dante th 

Month Per | incheson |} Month inches on 

ax. Min. Mean | square | drainage Max. Min Mean | square } drainage 
mile area mile area 

1913 1914 
LLNS. 3 g digo) Ae BA Rea ers) koe ee ee ee eee ee Jan.. 3,570 3,390 3,490 0-50 0-58 
Rin OR PeENe Rls ic eae c GA re CS bcc] Som 45S xc Gea Bore RS PORT Bers, Bars cod rs cee oan 3,000 0-43 0-45 
nn ee cool chete CO Nic cLiWerae GN ove « Sus cke » Seiden % « Mar.’ 2,940 2,720 2,783 0-40 0-46 
April! 9,970 2,800 5,330 0-76 0-85 April 9,000 2,720 4,920 0-70 0-81 
May 26,000 10,200 15,119 2-16 2-49 May 24,450 9,160 Lee 2-54 2-93 
June 48,300 | 27,000 | 41,740 5-96 6-65 June 30,450 | 24,225 28,107 4.02 4.48 
July 39,200 | 22,100 | 28,987 4.14 ere July 29,950 16,800 20, k1 9 3-60 4-15 
Aug 21,200 13,000 15,319 2-19 2-02 Aug 16,200 7,300 10,856 1-55 1-79 
Sept 12,600 9,660 11,364 1-62 1-81 Sept 7,300 5,400 6,223 0-90 1-00 
Oct 9,360 6,970 7,660 1-09 1-26 Oct 6,855 5,400 5,971 0-85 0-98 
Nov. 6,970 5,850 6,314 0-90 1-00 Nov 8,220 7,000 7,677 1-10 1-23 
Dec 6,060 4,140 5,110 0-74 0-85 Dec 6,855 4,450 5,521 0-80 0-92 
Period...| 48,300 2,800 15,220 FB Ed 22-20 Year...! 30,450 2,720 10,125 1.45 19-78 
1915 1916 
& 4,200 2,460 3,525 0-50 0-58 JR. Sst 4,100 2,800 3,070 0-44 0-51 
Rebse... 2,850 2,590 2,700 0-39 0-40 Feb... . 2,800 2,800 2,800 0-40 0-43 
CY ae 2,850 2.510 2.570 0-37 0-42 Mar.... 3,650 2,800 2,970 0-42 0-48 
Aprils s.. | 11,200 2,850 6,518 0-93 1-04 PTL ck 8,550 3,650 5,720 0-82 0-91 
May....| 26,800 12,000 |} 20,029 2-86 3-30 May...] 18,050 8,850 14,610 2-10 2-42 
wune....|-26,300 | 21,300 | 23,770 3-40 3 fear June...| 35,600 18,300 25,140 3-59 4.00 
Julvs...| 25,100 | 20,900 | 22,450 3-20 3-69 July... .| 36,120 25,200 | 31,940 4.56 5-26 
Aur. ...| 20,500 10,400 14,600 2-08 2-40 Aug....| 24,700 11,600 17,050 2-44 2-81 
Sept.....] 10,000 5,830 7,445 1-06 1-18 Sept....} 11,050 7,000 8,660 1. 24 1.38 
Ct... 5,700 4,830 5,045 0-72 0-83 oo ee 7,000 4,350 5,380 0-77 0-89 
Nov..... 5,300 4,610 5,020 0-72 0-80 INOW <> os 4,100 3,050 3,540 0-50 0-56 
Dec..... 4,400 3,830 4,190 0-60 0-69 TBO S652 3,050 2,600 2,800 0-40 0.46 
Year....! 26,800 2,010 9,822 1-40 | 19-12 Year...| 36,120 2,600 10,300 1.47 20-08 
1 April 1 to 11, estimated. 2 Estimated. 4 Partly estimated. 
108—SPILLIMACHEEN RIVER—near mouth Drainage area, 580 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge near mouth, about 4 miles from Spillimacheen. 

Records available—June to Oct., 1912; June to Nov., 1913; April to Dec., 1914; April to Dec., 
1915; April to Dec., 1916. 

Gauge—Vertical staff ; read two or three times a week. 

Channel—lIs straight for 50 yards above and below section ; width at section, 105-135 ft. The 
control is a gravel bar, and there is a pronounced riffle at low water, 25 yards below the section. 
Control is not permanent. 

Discharge measurements—Are made from the downstream side of the highway bridge ; measuring 
section is good. 

Winter flow—The river is generally affected by ice from November to April. 

Accuracy—Results to June 22, 1916, should be within 10 or 15 per cent. A landslide occurred 
on June 22, which entirely altered rating. This was not fully determined in 1916. There 
is a possibility of backwater from the Columbia at high stages. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ; Area of Mean Gauge : 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet . Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 Nov. 26 330 1-14 0.25 378 
May 31 464 2-43 1-30 1,120 1914 
June 17 585 4.70 2Ei20 2,740 June 17 670 8-88 Be! 5,920 
Cotas BS) 620 Bay 2-55 3,450 July 31 585 5-84 2-45 3,430 
July 6 568 4-18 2-25 20 Octisz3 374 1-28 0-40 480 
AG 599 5-08 Aso 3,040 1915 
Sept. 29 381 1-45 0-42 554 May 3 524 3-80 1-85 1,990 
1913 Cay 530 3205 1-80 1,920 
May 20 466 2-60 gen 70 1,210 Oct. 22 425 1-19 0-40 507 
June 25 608 7-39 2-75 4,420 1916 
July 11 570 6-60 2-60 3,880 June 5 636 6.24 2°75 3,960 
SE SONE 613 6-60 2-57 4,070 NE ales! 565 3-97 2-04 2,240 
TRY) 571 4.70 2210 2,710 July 5 620 6-76 3-00 4,190 
Sept. 3 490 3-12 1-50 1,530 Aug. 23 538 Seal 2-08 2,030 
on Ad 488 3-58 1 0.69 0-20 228 


-57 1,750 Nov. 10 329 


430 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


: : E . Run-off {) - Di in def, Run-off 
Discharge in second-feet epileia ischarge in second-feet depth in 
Month Per |incheson |} Month : Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
° 1912 
EUs Cele eee trae eae Sale aaa eet eri ode Pais ptin el [ivagte Ue ee eet June 5,190 835 2,850 4.92 5-48 
UE Y SS eS ae te cost Sie ete nest) ceepe ce ha re me Amy oh rn er a July 3,570 2,280 2,600 4-48 5-16 
ATES e SA Gate oe, ES ll cht eae Ae Se eas 70 Cea kL Sin een rena Aug. 3,570 1,050 2,350 4-05 4-65 
ele) INERT REN es LESION OF eran coro uh vara UEM (4 AA Gene RUNS VO aha cee Re Sept 1,050 550 735 27 1-42 
Oe Bae i | RECA eR ee fa eet er ecole fear Nantes, ce gm eG Oct.1 600 465 521 0-90 1-04 
1913 i 1914 
7.619) | CRG ee Ooh nea ea a TES An (eee eee be ie ee ee ee April... 905 200 468 0-81 0-90 
May 2 5,130 1,330 1,920 3-30 3-81 May...| 3,220 1,390 2,340 4.03 4-65 
June 8,000 3,680 5,180 8.92 9.95 June. . 5,900 2,100 3,830 6-61 7-38 
July 5,760 2,270 3,810 6-57 Ua Jitlhy: 5,900 2,980 4,620 7-97 9.19 
Aug 4,520 1,450 2,920 5-04 5-81 Aug... 3,480 1,700 2,460 4.24 4.89 
Sept 2,700 1,000 1,730 2-98 Srios Sept... 1,750 650 1,200 2.08 2-32, 
Oct 1,100 505 822 a2 1.64 Oct. . 1,000 425 "635 1.09 1.28 
Nov ae 380 427 0-73 0-81 Nov.. 575 325 416 0272 0-80 
BD Ye citre sfx Reyes ete. eal Be Sosa oP [Bacar ea WA Se De SB Dec.. BHAT pao ee 270 0-47 0.54 
Period... 8,000 380 2,400 4.14 32-92 Period.. SOOOg es een ee 1,804 Sho Ws 31-95 
1915 1916 
April.... 1,640 348 785 Leo 1-51 April 700 300 389 0-67 0-75 
Nia yee: 3,340 1,670 2,160 Bie (te 4.29 May 1,810 850 1,360 DOF 2-70 
DUNE |e, OO 1,810 2,480 4.28 ESTAS June 10,100 1,810 4,460 7-70 8.59 
July: seen 4,440 2,870 3,370 5-81 6-70 July 6,830 2,820 4,790 8-26 9.52 
Aug..... 4,440 2,440 3,350 5-78 6-66 Aug 3,870 1,750 2,680 4-62 ORS 
Sept 2,450 560 1120 1-93 Qealo Sept 2,600 680 1,410 2-43 ea hee 
Oct 700 370 503 0-87 1-00 Octe 1,140 391 550 0-95 1-10 
Nov 630 300 402 0-70 0-78 IN'OWasont| watery lea roreonee 298 0.51 0-57 
Dec..... 345 300 320 0255 0-63 NOY (oRCS sO eae ee le ee cere 230 0.40 0-46 
Period... 4,440 300 IPGUOT ime cae 28-49 PerodsibelO wOOs) = re oe 1,800 3-10 llerh es 


1 Freeze-up occurred Nov. 1, station abandoned for season. ? First two weeks in May estimated. % Gauge height- 
discharge relation affected by ice and discharge estimated, Nov. 14 to 30, 280 sec.-ft., Dec. as shown. 


1 


109—SPIUS CREEK—2 miles from mouth Drainage area, 300 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At ranch, 2 miles from mouth, in sec. 23, tp. 13, rge. 23, W. 6th mer. 

Records available—Aug. 18 to Nov. 22, 1911; May 8 to Sept. 12, 1912; May 25 to Nov 30, 1913 ; 
Mar. 22 to Dec. 24, 1914 ; Mar. 7 to Oct. 15, 1915. 

Gauge—Several gauges have been used. Staff gauges were first employed but were repeatedly 
washed out, so were replaced by a standard chain gauge; readings daily. : 

Channel—Is composed of rocks and boulders; velocity of water is high at all.stages. 

Discharge measurements—Well define rating curve. 

Winter flow—Ice conditions usually exist from November to peated 

Accuracy—Is considered high, except at freshet, when results should fall within 15 per cent. In 

- 1915, no measurements were made under open water conditions. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Aug. 21 44 Plea | ees: 94.64 
Aug. 15 D2 BD 0-871 130 1914 : 
Sept. 18 60 2-6 0-921 156 Mar. 18 111 1-73 1-485 191 
1912 May 5 234 5-51 3-04 1,309 
June 22 193 220 2-90? 480 ie 6 224 5-16 2-92 1,171 
July 6 134 1-6 2-30? 257 SS eee 240 5-11 3-00 1,236 
oa 24 36-5 2-6 hs iaoe 96 July 10 138 3-60 2-08 499 
Aug. 14 28 2-0 1-502 aha Sr oO 67-1 1-85 1.25 120 
1913 1915 . 
Aug. 1 85 1-6 6-03 132 Feb. 12 27 1-00 1-70 29:5. 


aie 1Gauge No. 1. 2Gauge No. 2. % Chain gauge. 4 Different section. * New chain gauge installed. 8 Ice con- 
itions. 


* Revised value based on recent measurements. 


STREAM PLO WDA TAR. CO. TABRUES 431 
MONTHLY SUMMARIES 
. : e Run-oft . : 34 Run-off 
Discharge in second-feet depth in Discharge in second-feet ptr 
Month Per |incheson || Month Per |incheson 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 
I eats ce oat Vieitaueeat ry aL inre een Pee wate olnc0 Sept. 250 75 125 0-42 0.47 
Octre . | de | en he Oe | cRevtirdedke abe | nape a ee | x cahage dag Mae Oct.. | 105 G5 96 | 0:32 | 0-37 
ae URE OI, 3 tes Nel davai cada o Sehcte tings ate aye! & belie aus, oh eve Nov.! 105 rea) 83 0-28 0-23 
1912 1913 
May 2 1,480 585 835 w= 1S 2-48 ‘REY dah, 4 DR acter cme ny (EM ee 90 ne eye ll A ee ek FA 
June 700 250 430 1243 1.60 June 535 40 Pt 0.57 0-64 
July 250 50 142 0-47 0-54 PERE Mey OE Mc chee Ce paste and kc Ba ete ANE cD RE 
Aug 130 60 68 0-23 0-27. Aug. 265 43 131 0-44 0-51 
Se MRT efeia is | oie. ae lore so ficje 6 a7biete acre ad ars oPeteve cw wales Sept 564 123 200 0-67 0.75 
ee Me are Wheto ote ce Utes c ods eye Sn Sy Pe eo ee eyes re Oct 304 123 192 0-64 0.74 
Danco! hee ae (ee Nov 218 132 162 0-54 0-60 
1914 1915 
April 1,370 180 840 2-80 3-12 April 1,850 250 860 2-87 3-20 
May 2,940 984 1,823 6-08 7-00 May 2;130 580 948 3-16 3-64 
June 2,677 514 Bey Wy 4.06 4.53 June 690 200 418 1.39 1-55 
July 125 116 421 1-40 1-61 July 225 86 146 0.49 0-56 
Aug.. 112 52 ress 0.25 0-29 Aug 160 61 87 0-29 0-33 
Sept. 310 52 118 0-39 0-43 Sept 105 52 75 O25 0-28 
Oct.. 450 76 166 0-55 0-63 CRG ie Ve) cal tase Went Ge elon Pete ected oh LRG ate h ete aa 
Nov 769 238 459 1-53 pee a! DG Girae Fo be vee ce ea teres oh eects) dee. sed tick Wee Perea 
Dec.4 614 147 294 0-98 0.87 MENA ed Pees) wero eas ee aes As, hac nH Me bia hed c Wo ae a ies 
Period... 2,940 52 595 1-98 20-26 Period.. hol 52 422 1.41 9.56 


1For period Nov. 1 to 22. 2May 8 to 31. 3Pier to which gauge was fastened torn out. Chain gauge 
established Aug. 1, 1913, about 2 miles above dam. This gauge was unsatisfactory, so replaced by new chain 
gauge on March 18, 1914. 4For period Dec. 1 to 24. 


110—SPROAT RIVER—below lake 


Drainage area, 128 square miles 


DESCRIPTION OF GAUGING STATION 


Location—800 feet below outlet from Sproat lake, 8 miles from Alberni. 
Records available—Feb. 26, 1913, to Dec. 31, 1916. 


Co-operation—Previous to June 1, 1914, by Provincial Water Rights Branch; since that date by 
B. C. Hydrometric Survey. 


Gauge—12-foot wooden staff, nailed to crib on lake shore, 300 feet to right of outlet; read daily. 


Channel—Slight curve at section, straight for 500 feet above and below, gravel and boulder bed, 
solid rock on left side ; good control ; rapids and falls below section. 


Discharge measurements—Well define rating curve, except at extreme stages. 
Winter flow—Open all winter. 


Accuracy—A, up to discharge of 2,500 sec.-ft.; B, between 2,500 and 6,000 sec.-ft.; C, above 6,000 


‘ 


sec.-ft. Monthly summary given below for 1913 embodies revisions based on later measure- 
ments. See NOTE, page 309. 
DISCHARGE MEASUREMENTS 
Area of Mean Gauge : Area of Mean Gauge |-_. 
Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 , July 30 308 1-41 2-48 435 
Feb. 22 483 2.42 4.43 7 Sept. 10 212 0-75 1-43 160 
Aug. 8 340 1-73 2-83 589 Dec. 12 596 2-88 5-39 1,700 
Oct. 6 386 1-83 Bot 707 1915 
SE en 3 485 Zaas 4°45 1,152 April 1 744 Seo 6-50 2,460 
Nov. 20 693 3-23 6-20 2,236 Sept. 7 105 0-95 1-15 100 
x 1,190 4.96 9.8 5,904 1916 
1914 | Mar. 21 724 3-45 6-65 2,500 
June 18 434 PAGS 4.03 | 977 ‘ Nov. 1 400 1-69 3-39 676 


432 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


Discharge in second-feet Run-ott Discharge in second-feet Run-off 

depth in depth in 

Month Per | incheson |{/ Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. | Mean | square ! drainage 
mile area mile area 

1913 1914 
MST. Slots oo Perri Cie ees Aira crkrtedl an Dicks ays emcee. ATVs ke 5,900 1,750 3,470 | 27-10 31-20 
BCU cient a) eet ae ard all, al Waren, Be meee « spb doses ee Feb... .. 1,840 960 1,260 9-85 10-26 
Maries 856 708 806 6-29 7-25 Mar... 2. 3,370 1,750 2,360 | 18-40 21-20 
ZADUD ei 1,490 808 1,236 9-66 10-77 ATTA 4,560 1,720 2,950 | 23-02 25 - 68 
May....| 1,790 1,080 1,498 |} 11-71 13-49 May...{ 2,100 1,200 1,540 | 12-05 13-89 
JUNC w= 1,820 1,280 1,595 | 12-46 13-90 June... 1,200 830 985 7-69 8-58 
July.... 1,350 780 1,148 8-97 10-34 Julien 820 440 625 4.88 5-63 
Bs Ghia be 785 330 530 4.14 4.76 Augen: 420 200 295 2-30 2-65 
Beptr. 840 330 565 4.41 4.92 Sepiracc 680 160 355 2-77 3-09 
Oct s roe 1,260 675 940 7-34 8.44 Oct as: 8,100 610 3,440 | 26-90 31-00 
Nove... +} ~5,980 760 2,341 | 18-28 20-43 IN OVer ase 5,600 2,440 4,120 | 32-20 35-90 
Dec.. as 5,110 1,890 3,112 | 24-31 28-O1 IDegiare 4,230 740 1,650 | 12-90 14-90 
Period... 5,980 330 1,377 | 10-75 | 122-31 Meares. 8,100 160 1,920 ' 15-00 ! 203-98 
1915 1916 

Jan.. 2,920 880 1,550 | 12-10 13-95 J rls © 1,680 609 915 7-15 8-24 
Beb 2. 1,660 860 1,420) | 11-10 11-56 Feb. & 3,000 603 1,820 | 14-20 15-30 
Miatenns' 3,050 1,140 1,930 | 15-07 17-37 Mar.... 4,810 1,960 3,150 | 24-60 25-40 
April...) 4,120 1,220 2,490 | 19-45 21-70 April...| 2,420 1,770 2,060 | 16-10 18-00 
IME i eae 1,250 940 1,080 8-44 9-73 May... 2,440 1,690 2,010 | 15-70 18-10 
June.... 920 470 680 5-31 5-92 June... 2,010 1,600 |- 1,790 | 14-00 15-60 
July 450 250 348 2-72 3-14 olive ee 1,740 1,180 1,470 | 11-50 13-30 
Aug 245 135 185 1-45 1-67 ARTS es 1,140 522 774 6-05 6-98 
Sept 135 85 108 0-84 0-94 Sept.... 510 230 356 2-7 3-10 
OGiea | 1 O5020 100 1,270 9.93 11-45 OCiiee. 570 138 208 1-63 1-88 
Nov.....| 5,280 1,650 2,390 | 18-70 20-90 INOVisee: 1,190 705 947 7-40 8-26 
Dec ; 3,940 1,710 2,800 | 21-87 25-21 IBeC ayy 1,420 714 1,060 8-28 9-55 
Yiearon. 5,520 85 1,354 | 10-58 | 143.54 Weare: 4,810 138 1,380 } 10-80 | 146-71 

111—STAMP RIVER—near Stamp falls Drainage area, 336 square miles 


DESCRIPTION OF GAUGING STATION 


Location—One-quarter mile above falls ; 8 miles from Alberni, on Beaver Creek road, 3 miles 
above the confluence of Stamp and Sproat rivers. 


Records available—March, 1913, to Dec., 1916. 


Co-operation—Records to May 31, 1914, by Messrs Ritchie, Agnew Co., engineers, Victoria ; 
subsequent records by B. C. Hydrometric Survey. 


Gauge—14-foot wooden staff, on left bank, 80 feet below measuring section; read daily. 


Channel—Straight for 600 feet above section and for 300 feet below; rock bed with gravel; good 
control, 


Discharge measurements—Given below are by B. C. Hydrometric Survey. Measurements were 
also made by Messrs. Ritchie, Agnew Co. in 1913 and 1914. 


Winter flow—Open all winter. 
Accuracy—Results should be within 10 per cent. 


General—Owing to circumstances arising out of the war it was not possible to obtain from Messrs. 
Ritchie, Agnew Co. their revised data for the period before the station was taken by the 
B. C. Hydrometric Survey. These engineers, however, made surveys and obtained consider- 
able hydrographic data in this locality, which, no doubt, will become available later. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity | height | Discharge|| Date | section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec Feet Sec.-feet 
1914 Sept. 11 750 0-7 0-60 500 
June 22 17130 2-3 2-48 2,630 1915 F 


July 31 944 1.2 1-40 1,130 Sept. 8 810 0.47 0-31 384 


Se OR ) LkArd AB. CL TABLES 433 


MONTHLY SUMMARIES 


Discharge in second-feet gah Discharge in second-feet b Reece 
Month ; | Per |incheson |} Month Per |incheson 
ax. Min. Mean _ square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 
June....|.. | SSC IURSS FOES OR aT Ue inn ae June...| 3,190] 2,200] 2,630) 7-83| 8-7 
err Tre en fs Ss, cate Gotads clea la sik as aoe oot 6 eee JOLY: : 2,510 1,040 1,840 5-48 6-30 
LAD er ieee MRP rere ee a cae dl Scag cate “GH vit brie Siar pee AMEE A 1,040 560 830 2-47 2-85 
OSES. spoflies oth gaP a Be eee PS en Pane pe eee ea Sept.... 1,930 410 1,070 3-19 3-56 
Oyo 3 US ee ho SVE eee SMR Lote foe nnes par ae crags Oet..2 2.) 155100 1,340 5,980 | 17-80 20-52 
Se Ieee LNs nc Ga sk foeg we wal a oh easel MER 6 we oni 8 Nov....| 14,400 1,930 7,440 | 22-14 24.671 
Be he oS ee ee ees ia eae) seers ena er Dec.... 5,530 880 2,110 6-28 4-25 
ee eae ee AS en seed Lak J Scns | o wisie one ad ook ORS oe Period..| 15,100 410 3,129 9-32 73-92 
1915 1916 
Jan 6,100 960 2,470 4< 35 8-47 JARS bu 1,670 660 1,050 3-13 3-61 
Feb 3,800 1,130 2,140 O-o0 6-63 Feb.... 7,160 560 2,300 6-85 1-39 
Mar 10,800 1,670 3,560 | 10-60 1-22 Mar....| 10,400 1,930 5,400 | 12-30 13-00 
April 10,400 2,200 2210.1 12-70 14-17 April... 4,490 2,510 3,470 | 10-30 t= 50 
May 3,390 1,670 2,150 6-40 7-38 May... 6,430 2,680 3,760 | 11-20 12-90 
June 1,800 960 1,400 4.17 4.65 June... 8,320 3,800 5,140 | 15-30 17216 
July 960 560 776 2-31 2-66 a be 5: ae ae 4,490 2,340 3,380 | 10-00 11.50 
Aug 560 370 459 1-37 1-58 Ae. s . 2 2,200 960 1,470 4-37 5-04 
Sept 370 300 319 0-95 1-06 Sept.... 1,040 410 650 1-94 2-16 
Oct 19,000 370 4,050 | 12-10 14-00 Hck s-4 2,200 250 412 1.23 1.42 
Nov 10,400 2,200 3,700 | 1F-600 12-30 Nov.... 2,680 960 1,630 4.85 5-41 
Dec 9,520 1,930 4,960 | 14-80 17-10 Dee... 3,020 800 1,460 4.34 5-00 
Year....! 19,000 300 2,02) 7-OL | 102.22 Year...! 10,400 - 250 2,380 7-07 96-03 
112—STAMP RIVER—at outlet of lake Drainage area, 177 square miles 


DESCRIPTION OF GAUGING STATION 


Location—300 feet below outlet from Great Central lake, 16 miles from Alberni. 

Records available—Feb. 20, 1913, to Dec. 31, 1916. 

Co-operation—Results before June 1, 1914, by Provincial Water Rights Branch ; subsequent 
to that date by B. C. Hydrometric Surveye 

Gauge—12-foot wooden staff, nailed to crib in lake, 300 feet to right of outlet ; read twice daily. 


Channel—Straight for 300 feet above and 100 feet below ; rocky bed, some boulders ; at extreme 
high stage there is a discharge from slough 1,000 feet to right of stream. 


Discharge measuremenis—Except at highest stages, rating curve well defined. 
Winter flow—Open all winter. 


Accuracy—Good ; monthly summary given below for 1913 embodies revisions based on later 


measurements, see NOTE, page 309. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
1913 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Feb. 19 432 2-80 2.84 1,209 July 30 502 1.83 GED: 919 
Aug. 14 431 2205 2-40 877 Sept. 10 Ba 1-23 1:28 410 
Oct. 15 576 2-54 SB eirael 1,465 Dec. 12 642 2-16 3-70 1,770 
Nov. 7 494 2710 Pf l 1,034 1915 
ue nt 702 Seals 4-43 Pap Pe) April 17 827 3-36 5-00 2,780 
a 226 831 3:82 5.52 3,170 SA 7 310 0-93 0.92 248 
; pe 6.32 3,980 
ey : se sade Oct, 31 464 1.81 2-10 841 
8 2-91 4.00 1,980 


June 19 680 ae . : 
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MONTHLY SUMMARIES 


Discharge in second-feet Run-off Discharge in second-feet Run-off 

depth in Rate SRS Ee ese UME SPS Sa ee LOTTO ERI TE 

Month [eee Per |incheson |! Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 

1913 1914 
N Ca oneerea| aie or oe pol BS eaen ae ara pace 20 oe meta ay (Peml ernaen eR eal 4,850 1,820 3,208 | 18-12 20-90 
Heb SG Aa eae al ee Mone aortic ta eactoeee ne 2 et groves eae Heb. 1,870 900 1,240 7-O1 7-30 
NWiatses- 935 hoo 864 4-88 5-62 Mars... 2,760 1,900 2,436 | 13-75 15-85 
April 1,960 890 ea 8-54 9-53 April... 4,820 2,030 3,016 | 18-72 20-90 
May 2,560 1,505 2,041 | 11-53 13-29 May 2,540 2,050 2,317 | 13-08 15-08 
June 2,905 1,995 2,367 | 13-38 14-94 June 2,070 1,700 1,848 | 10-44 11-65 
July 2,340 815 1,853 | 10-47 12-06 July 1,750 880 1,368 To 8-91 
Aug 1,400 540 919 5-19 5-98 Aug 850 450 637 3-60 4-15 
Sept 1,240 500 938 5-30 5-91 Sept 1,310 340 707 4-00 4.46 
Oct 1,585 805 1,160 6-56 7-56 Oct. 8,300 1,010 3,793 | 21-42 24-70 
Nov 4,335 880 2S oo 13°47 Nov 5,370 2,570 4,113 | 23.24 25-95 
Dee 4,030 1,780 2,912 } 16-45 18.97 Dec 4,200 720 Be 9.78 11-28 
Period... 4,335 500 METS 9.47 | 107-63 ‘Year... 8,300 340 2,200 | 12260)) Tas 
1915 1916 

Jan 1,830 770 1,280 7-23 8-33 Jan 1,490 550 862 4-87 5-62 
Feb 1,690 820 1,410 7-96 8-29 Feb 2,240 570 1,300 7.34 7.92 
Mar 3,370 1,180 2,140 | 12-09 13:93 Mar 3,810 1,310 2,440 | 13-80 15-90 
April 4,500 1,650 2,960 | 16-72 18-65 April 2,400 1,800 21On1 12250 13-70 
May 2,030 1,470 1,670 9-43 10-87 May 3,210 2,430 2,760 | 15-60 18-00 
June 1,490 830 1,170 6-61 7-37 June 3,680 2,680 3,050 | 17-20 19.20 
July 820 485 677 3-82 4.40 July 2,860 1,940 2,480 | 14-00 16-10 
Aug 480 240 350 1.98 2-28 Aug 1,910 830 1,270 7-18 8-28 
Sept 265 180 220 1.24 1-38 Sept 850 346 575 3-25 3-63 
Oct 6,360 205 1,680 9.49 10-90 Oct 330 160 250 1-41 1-63 
Nov 5,820 1,660 2,570 | 14-50 16-20 Nov Ale) 264 898 5-08 5-67 
Dec 3,540 1,600 2,460 |} 13-90 16-00 Dec 1,300 615 915 5-17 5-96 
Year 6,360 180 1,549 8-75 | 118-60 Year 3,810 160 1,580 8-93 | 121-61 

113—STAVE RIVER—at Stave Falls Drainage area, about 450 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Near Stave Falls in sec. 3, tp. 4, rge. 3, W. 7th mer. 


Records available—May to Dec., 1901, and Mar., 1905, to Dec., 1915 (except April, 1905, ana 
May to Sept., 1910). 


Co-operation—Records are by the engineers of the Western Canada Power Co. Some check 
meterings have been made by the B. C. Hydrometric Survey. 


Drainage area—Estimated, by the engineers of the company, at 450 sq. miles. 


Gauge—The first gauge was above the dam and was flooded out in 1910. Since September, 
1910, a vertical staff gauge below the dam has been used. This was fastened to a heavy 
timber crib loaded with rocks and referenced to bench marks. It was washed out in October, 
1913. 


Channel—Permanent rocky channel ; water swift at higher stages ; channel changed in October, 
1913. 


Discharge measurements—A large number of meter measurements were taken from permanent 
cable car station by engineers of Western Canada Power Co., and the rating curve is well 
defined. Check measurements by British Columbia Hydrometric Survey agree closely. 


Winter flow—Open water all year. 


Accuracy—Good, The maximum, minimum and mean monthly discharges as given below are 
revised estimates recently supplied by the company. 


Control and Diversion—Since the beginning of 1912, stop logs in the main dam have held Stave 
lake at an artificial level ; hence, discharges since that date are not the natural flow of the 
river. 


STREAM FLOW DATA—B. CG. TABLES 435 


Pe MONTHLY SUMMARIES © 


‘ : Ee | Run-off ‘ : / Run-otf 
Discharge in second*teet depth in ate ee ee | dene 
Month ; Per jincheson || Month Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1901 1905 
PEE a cake RSE ea cote ek a,  irrarnar oe cra) eer PUR SSS Seale ocean Ne tiny eo are Urata oti easy ced Brsis MAR hate ad eee 
Ream Pe es Cate. SIR oes ca ltaneis’e fle se staes ame MUO Se pit oreas cl atestes Liater a hots a ee CURT eee eae US eer ee 
ane a UMP race SIE Sd 1 as A Se se a ah cain fares ate SRAM oA RES aust ions Mar 24,000 3,070 5,630. | 12-52 14-43 
es MPP ciel eishc nae \ clSte mncte sop Pe wee wei 'e]'s wid dae ord fey yd Seted yeep rpeinel pekerer eek ee Baten cel Woy, Ui tn aintoaay ALES gh 8 Aeon 
May.. 18,360 2,648 6,695 | 14-88 17-16 ay 4,730 2.153 3,421 60 8-76 
June. . 10,410 4,310 5OSS.f tele 14-73 June 6,000 3,780 4,605 | 10-23 11-42 
July 4,585 mos k 4,130 9-18 10-58 July 3,425 2,648 2,975 6-61 7-61 
Aug o,140 1,908 2,965 6-58 7-58 Aug 3,071 1,200 2,058 4.57 5-26 
Sept 2,330 1,200 1,654 3-68 4-10 Sept 18,090 Lov 6,585 | 14-63 16-33 
Oct 11,400 1,165 3,012 6-69 f340 Oct 10,665 1,200 4,615 | -10-25 11-81 
; Nov 20,830 4,450 9,515 | 21-14 23 - 60 Nov 6,177 12272 2,380 5-29 5-89 
Dec 19,570 1,342 5,420 | 12-04 13-87 Dec 3,780 1,342 2,693 5-98 6-88 
Period...! 20,830 1,165 4,915 | 10-92 99.32 Period 24,000 1,200 3,885 8-63 88-39 
1906 a 1907 I 
Jan.....| 14,590 | 1,624 ; 4,12: g- . Jan 2,083 536 1,386 3-08 3-55 
Feb... 6,710 1,412 3,645 8.. -4: Feb 6,885 1,270 3,692 8-20 8-53 
Wars... Brook q783 1,760 3-91 4-50 Mar 3,780 1,094 1,634 3-63 4.18 
PDO, os 4,588 23225 3,220 7-16 @7-98 April 17,800 2,223 5,620 | 32-82 13.20 
Nieves . 6,179 3,072 4,500 | 10-00} 11-52 May 7,700 2,648 D,hae tients 14-65 
ies Gs x 8,545 3,535 4,850 | 10-78 | 12-05 June 8,120 3,638 5.215 te be bs 12.93 
GY ms 5,190 2ilot 3,635 8-08 | RS 34 July 6,355 2,541 3,918 8-71 10-04 
PAIS. ss. 3009 91,343 2,067 4.60 | o-20 Aug 4,170 2,013 2,713 6-03 6-93 
Senor...) o1,020 @i,524 4,950 2 17-67 19-73 Sept x a 1,411 2,030 4.52 5-03 
ROI hors 20,510 @2,550 8,400 | 18-67 BABS Oct 1,705 Ba 706 1,247 Baki 3-49 
a Nov.....| 16,700 gl,765 £6,830 | 15-18 16-96 Nov 16,180 42,154 6,485 | 14.43 16-11 
iD Jae 46,3595 1,413 43,018 avi 7-72 Dec 13,520 22.082 5,450 | 12-11 13-95 
4 a 
Year....! 31,340 783 875500 10.00 | .35-58 || Year. 17,800! 9 6361 3,734! 8-30] 112.29 
Ne ee eee 
1908 1909 
Jan.. 41342 6° 6-6: 7363 Jan.... 7,275 1,024 2,858 { 6-35 7-31 
Feb.. (1,024 1,485 } 3-30] £38-55 Feb....| 5,018 1,765 3,080 | 6-84 7-11 
Mar.. {1,165 3,458 7-68 8-86 Mar 3,530 1,341 1,964 4.37 5-02 
April. (1,694 3,402 7-56 j3-44 April 3,920 1,695 Zo28 5-17 5-76 
May. 3,072 | 4,420 9-81 LE<3t May 9,715 2,438 4,151 9.23 10-63 
June. 4,450 6.172" | 4as72 15-31 June 11,400 5,225 7,650 | 17-00 18.99 
July. 43,531 16,705 | 14-90 17-18 July 8,120 3,920 5,400 | 12-00 13.83 
Aug.. ; 2,082 1,602 3-56 4.08 Aug 7,910 2.158 3,451 he OF 8.84 
Sept.. | 848 | 2,084] 4-63] —5-15 || Sept 5.507] 1.765] 2,825| 6-28] 7.00 
WDB ies oy. 918 3,263 2a 8-35 Oct 6,880 2,437 4,118 9.15 10-55 
Nov 41,835 14,790 | 32-87 36-66 Nov 37,000 1,765 §,110 4: 20-23 pana so 
Dees... 91,553 2,813 6-25 i 40) Dee 27,900 1,024 4,905 | 10-90 12-56 
Year | R48 19744 ,431 9 85 18133-.71 Year 37,000 | 1,024 4,320 9-60-' 130-17 
1910 1911 
0 CAE sd ARAM I a WA ED. SS SACRA SS Boeke Beto ge Vo 
Jan. 14,350 } 4 600 49,331 (ays 8-65 JARS 3,108 1,378 2,196 4-85 5-58 
Feb. 5,330! + ‘847 71,868 4.15 4-31 Feb. 1,306 776 1,095 2-43 Pog 
Mar. 6,355 £2,330 4,070 9.05 10-44 Mar 3,885 706 2,085 4.64 5-34 
P April PAS 2,083 ayiyo yo) 7-90 8-81 April 3,673 1,730 2,448 5. 44 6.05 
BS Rea mee ats nee Ne dee dl ah, [Vt EAS chs Pleo = cake be, ae Ln we May 11,605 3,495 D000) be keane gOS: 
AUEED so. AI, Sater Snes | ease aOR (al «PU nEnC ten! IU Caer ERAN | Wii emryrily a0) June 8,970 3,885 G.222 }°15-82 15-43 
AEST Ao dst tee Rae AIA IE Dale ete ae abs Wi tatgP aM et Re ieee ha July ak PAS 3,885 Dol 1! LIA 80 13-60 
ESOS,» 5) Re eden an 8 COT Eee enna Ce ar ad Uk Ra By Aug Sone 2453 2,602 5-78 6.65 
SHDIEN ete o cal hose oa Mee Pali ena al Re eM Bill WOR gee UB | aL ttn eS Sept 9,710 2,012 3,707 8-24 ee 
Oct 20,750 1,976 7,220 | 16-04 18-50 Oct 5,050 1,164 2,148 4-77 5.49 
Nov 13,900 2,612 6,680 | 14-88 16:55 Nov 12,495 988 4,118 9-15 10-21 
Dec 6,710 2,294 3,946 847 10-10 Dec 5,863 2152 3,338 7-42 8.54 
Period...| 29,750 600 4,389 9.76 Tia Year 12,495 706 3,402 7-56 | 102.84 
1912 1913 
yauses | £0450 S3Z 3,618 8-04 9-25 Jan 3,706 706 £573 3-50 4-03 
Heboee. . 7,025 L730 4,080 9-07 9.78 Feb 15,740 635 3,100 6-89 ea, 
Nia os 1,730 4569 770 Per 1-97 Mar Bye feh 953 2,450 bey 6-27 
April.... 2,153 706 1,665 3-10 4.12 April 5,436 2-012 3,885 8-64 9-64 
Mayas. . 5,297 2,436 3,898 8-66 9.97 May 8,580 PRIEW UTE 5,470 | 12-14 13.99 
June....| 10,840 3,107 5,490 | 12-20 13-61 June 9,036 6,565 Hosery lh WGhers{ 0) 18-20 
vuly sw. 4,096 2,613 3,025 6-72 Miho July 9,248 4,165 6,801 |} 1bs11 1742 
PANE, 5,578 2,012 2,990 6-65 7-65 Aug 6,777 1,412 Spray Ts 8-26 
Sept..... 7,028 1,059 3,290 eto 8-15 Sept 22.270 1,588 9,265 | 11-69 13-05 
Octia 5,895 1,306 3,102 6-90 7-95 Oct 38,830 1,906 5,740 | 12-75 14-70 
Nov.....| 15,000 1,906 6,652 | 14-79 16-51 Nov 24,710 2.01 9,093 | 20-20 22.54 
Deca. 3,988 494 1,942 4.32 4.97 Dec 11,507 847 2,899 6-44 T-42 
Year....! 15,000 459 Bere ALY) 101-66 Year 38,830 635 4,736 | 10-52 | 142.69 
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114—SUMALLO RIVER—near mouth 


Gauge—Vertical staff on bridge near mouth ; read daily. 


Drainage area, 70 square miles: 


DESCRIPTION OF GAUGING STATION 
Location—1 mile from mouth, and just south of the Railway Belt boundary. 
Records available—July 12, 1914, to Nov. 22, 1916. 
Co-operation—4 meter measurements were made during 1913 and 1914 by L. N. Jessen for Mce-- 

Kenzie & Mann. 


Channel—Straight for 200 feet above and below section ; boulders in stream bed ; good control.. 
Discharge measurements—Are made at road bridge ; rating curve well defined. 


Winter flow—Stream open all winter, but during very cold weather anchor ice affects to some: 


extent the relation between gauge height and discharge. 
Accuracy—A up to 400 sec.-ft. ; B from 400 to 800 sec.-ft. ; D above 800 sec.-ft. 


DISCHARGE MEASUREMENTS 


Area of 
section 


76 


41 


Mean 


velocity 


- 30 


-30 


1 Probably affected by ice. 


Month 


Tee es 
1 Wel ope aie 
NViahkss. 
Aprils. : 
May.. 

Lnenevels Aas 
SULLY eso 
Ag ele 
Sept..... 
Oetys <. 
INOVeee 
1D eae 


Years). 


Max. 


Discharge in second-feet 


485 


Min. Mean 
1915 
40 58 
40 44 
45 100 
245 320 
220 284 
150 210 
120 138 
80 89 
45 56 
45 1 ase 
92 183 
92 112 
40 146 


So OFFPNN FR 


+22 


Gauge 
height 


54 


Discharge 


Area of 
section 


MONTHLY SUMMARIES 


Per 


mile 


FPNNORFRWKRRH OO 


2-09 


1 No gauge reader available after Nov. 


115—SUMALLO RIVER—8 miles from mouth 


22. 


4wun-ott 


depth in 
inches on 
square | drainage 


area 


EPNNORFNWHUFO® 
w 
Oo 


28-35 


Month 


Period.. 


Flee OW eee 
Feb..-. 
Wats 
April... 
May. 22 


Year: oe 


Max. 


Mean | Gauge 
velocity;| height 
Ft. per sec. Feet 
1-90 0-77 
2-10 1-00 
swe 1-80 
2-80 1.52 
4-05 2-68 
2-74 1-49 
Beds: 3-05 
4.72 2-95 
2-53 1-38 


Discharge in second-feet 


2,950 


Min. 


Mean 

1914 
90 112 
70 88 
70 85 
1a5 251 
70 pla 
70 129 

1916 
De ie 
53 168 
150 300 
Zee 335 
360 695 
620 1,420 
310 656 
150 217 
82 103 
53 62 
98 
70 
be 350 


Per 


square 
mile 


1-60 
1-26 
1-21 
3-59 
1-59 


1.84 


1-03 
2-40 
4.28 
4-79 
9-93 
20-30 
9-37 
3-10 
1-47 
0-389 
1-40 
1-00 


5-00 


Discharge 


118 
143 
311 
247 
591 


241 
903 
752 
216 


Run-off 
depth in 
inches on 
drainage 


67-90 


Discharge estimated Nov. 23 to 30, 80 sec.-ft.; Dec. as shown. 


Location—8 miles from mouth, in sec. 28, tp. 3, rge. 24, W. 6th mer. 


Sec.-feet 


Drainage area, 17 square miles 


DESCRIPTION OF GAUGING STATION 


Records avatlable—Irregular records beginning in July, 1914, to Nov., 1916. 


Gauge—Vertical staff; read at irregular intervals. 


to permit the mean monthly discharge to be estimated. 
Channel—Straight for 100 feet above and below section. 
Discharge measuremenits—Well define rating curve except at high stages. 
Winter flow—Station is somewhat affected by ice during very cold weather. 
Accuracy—D. Poor, owing to infrequency of gauge readings. 


Fine gravel bed. 


In 1914 insufficient readings were taken 


‘ 
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DISCHARGE MEASUREMENTS 


Area of Mean Gauge H Area of Mean Gauge 


Date section | velocity height Discharge Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 May 29 75 TS’ 1-90 « 190 
July 16 to 2-4 1-80 167 1 June 1 69 Zool By § 157 
Dec. 16 15 2-9 1-00 44 2 Oct. 29 90 2.96 Pow een 266 
1915 1916 
Mar. 15 43 1-30 1-05 59 April 2 67 2=18 1-80 146 
oO 50 1-64 1-25 82 Aug. 16 74 2-01 1-76 149 
1 Station established. 2% Probably affected by ice. 
MONTHLY SUMMARIES 
: : ut Run-off : : a Run-off 
eee depth in YO Sa tncrintat acer SOEEEE OO NM 
Month Per |incheson || Month ; Per | inches on 
Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1915 1916 
Jan 38 16 22 1-30 1-50 Sh Ry (ene ae cet age RR A ee for Ye ae 
Feb..... 20 7 i We 1-00 1-04 MOBS AN eee sited Boe eee Pe teres ADR it be ude eee 
Mar 100 16 37 2-18 2-ok eae rer Macc wean Lis Garner dE celia Nae SRaGeae Nene cee 
April 246 120 174 | 10-22 11-40 POESE RUE oe tnt ee caine Nees rats ah cas te Us een ea heed leo sence aeraie cae 
May 200 135 163 9.59 11-06 INES Ges: Srkdls ae Som Vota etal chee Pek Pa ee a oh nit Fe cao 
June 174 105 133 7-82 8-72 Revo ey Dee ene ark MA eee ee ee magi Coie SEAS Sb em hele ptt 
July 120 90 100 5-87 6-77 A Gr i heed Pag Sata 0 aie aac 398 | 23-40 27-00 
Aug 85 40 63 3-69 4.25 AE EES ca arene eons Ss 2s 162 9-53 11-00 
Sept 50 16 28 1-62 1-81 EME CORE Aah teats Bale je wictenee 72 4-23 4.72 
Oct 336 16 85 5-02 5-79 ADEE IS Seid ore aie tes ein 29 7k 1-97 
Nov 254 62 116 6-83 7-62 POW OG eras She S ek Patches tay: 2 Name cua veponaeiiar ah Syolaret WEA kere soy a 
Dec 105 62 75 4.40 5-07 EIOB CS conte, Giada tie che 6S oce cia Rae ey ee oe nie 
ear... .. 336 7 84 1 4-94 67-54 PRUNES LSE «se ded sa Se an Gh easels Ghat ole Ae res 


Note.—From July to Dec., 1914, gauge heights were recorded on 18 days only. In 1915 gauge readings were 
more frequent, but still irregular ; discharges estimated by interpolation. In 1916 insufficient gauge readingsgto 
estimate monthly discharges Jan. to June; no gauge reader available after Noy. 15. 


{16—TEXAS CREEK—near mouth Drainage area, 80 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge near mouth, 14 miles from Lillooet and on the west side of the 
Fraser river. 

Records available—April 14 to Oct. 14, 1914; April 11-to Sept. 30, 1915. 

Gauge—Vertical staff gauge nailed to bridge pier; read three times a week. 

Channel—Shallow and covered with boulders. 

Discharge measurements—The measuring section on the lower side of the bridge is rather poor, 
but is the best obtainable. 

Winter flow—Measurements made only during the irrigation season. 

Accuracy—C. Infrequency of gauge readings impairs accuracy. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge ‘ Area of Mean Gauge 4 
Date section | velocity | height | Discharge Date section | velocity | height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 1915 
April 14 29-7 3-60 1-20 1071 May 11 24.4 11-50 1-80 280 
June 7 42-7 tipatt 76 2-00 233 June 25 50-0 6-00 1-90 300 
July 29 43.0 2-96 1-50 LST Aug. 10 34-4 oe LZ 1-30 109 
Sept. 16 26-3 2-39 1-00 63 WeGiet D 20e7 1223) 0-61 25-4 


1Station established. 


* Revised value based on recent measurements. 


438 COMMISSION OF CONSERVATION 


MONTHLY SUMMARIES 


: : és Run-off isch i ° Run-ott 
Discharge in second-feet depthia Discharge in second-feet deatien 
Month Per |incheson}} Month : Per |incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
Maye ors 340 120 247 3-09 3-55 May... 500 153 Bisy4 4°40 5: 06 
AM STEN SE 560 210 Seni 4.2) 4.69 June... 545 294 370 4-62 Los bs) 
Aviad & 280 140 Pe 2-64 3-04 uly 410 180 281 Se! 4.04 
PV a rene 130 70 100 ho25 1.44 Aug.... 180 hil, 130 1-63 1-88 
Sept..... 100 50 Tit 0-89 0-99 Sept.... 70 43 52 0.65 0-72 
Period... 560 50 193 2-41 Weiler! Period.. 545 Ae 230 2-96 16-85 
117—THOMPSON RIVER—at Spence Bridge Drainage area, 21,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge, sec. 10, tp. 17, rge. 25, W. 6th mer. 

Records available—Oct. 25, 1911, to Dec. 31, 1916. 

Gauge—Standard chain gauge on traffic bridge ; read daily. 

Channel—Width at measuring section, from 320 to 500 feet. 

Discharge measurements—Are made from bridge; owing to great velocity at high water, meterings 
are difficult to obtain. However, rating curve is well defined. 

Winter flow—River usually remains open, but, owing to exceptional weather, was frozen dur- 
ing February, 1916. ; 

Accuracy—Results are considered to be accurate and should fall within 5 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
1911 Sq. feet |Ft. per sec. Feet Sec.-feet ; Sq. feet |Ft. per sec. Feet Sec.-feet 
Oct. 25 2,780 Bis7h 4-0 10,300 June 18 9,229 10-8 18-15 100,000 
Nov. 25 2,435 3-4 2-8 8,180 Aug. 12 Doo 7-4 11-4 42,700 
1912 1915 
Feb. 17 2,200 PEPE 1-4 5,900 Feb. 13 2,058 POS, 1-7 5,150 
Mar. 30 1,960 2-4 a 4,770 1916 
May 1 3,800 An 75) 6-55 20,700 July 10 8,550 9-80 16-5 84,200 
Ste 32453 8,080 10-5 15-9 84,900 en weed! 7,360 9.10 14.1 66,800 
July 25 6,135 bench 11-7 50,200 Nov. 14 2,660 3-40 2-8 9,080 
1913 1917 
May 8 4,351 5a 7-1 23,600 Jan 2 2,000 2-65 122 5,320 
June 6 8,989 1027 1opey 7h 95,700 Mar. 21 1,800 2-45 Owe 4,420 
MONTHLY SUMMARIES 
Discharge in second- Run-oft i i - Run-oft 
ge in second-feet depil in Discharge in second-feet deotli it 
Month Per |incheson |} Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
) mile area mile area 
1911 1912 
ah TNC, ve Rae oat eta (| Oa A HY ae eal ere ACO a eta ee Jape 8,800 4,910 6,668 0-32 0-37 
TO) eae CoRR et ate Heeb Lea et (| iBe EAT gti *] Hea nay le ae Ps NE aod YU NR epi, 5,570 4,500 5,169 0-25 Or27 
i Rees pier fer ts Inverotge ep erase amet: dies Rep tty Wr re eae Mar.... 5,290 4,910 5,085 0.24 0-28 
ay OB Maal Ir hs a BO Bea | aS ASE ES Jefe eR dea hance MAS April...}| 20,000 5,290 | 10,338 0-49 0.55 
VISUNT BPA Sen eet) SAE sccm seth ue Manner cee oc Hea aIe vos | Chaat Ceara oe May...| 92,100 | 20,600 | 57,042 2202 aoe 
5 AOU Leper 9 PENG tora eh Coreen Git haces citkl pron eee lereaeraes ale June...} 91,200 | 62,400 | 79,087 3-76 4-20 
oA? eA RAL En Onee Ret to! LE ote Ne ane (Ae a tea Ke AN en ent (Rete ts ore gi 9 July...} 80,400 | 43,900 | 55,735 2-65 3-05 
eer eet Tek, (ate Seca tare Sect otal ee ce Dadam PRN tat ce tea Fe i ea Aug....| 43,900 | 33,000 | 40,606 1.93 2.23 
Nae) OL oeael Paes Sie tA ERE RTE (et ee eg Ne emer | Mey ae Sept....| 30,100 | 18,800 | 25,453 WEP AL TagD 
(OXC Teas 4 70s Bement sta 1 Wee a Seer | es I Ba Se eae ed Oct....| 20,700 | 11,200 | 15,023 0°71 0-82 
Nov.! 9,200 6,550 7,491 0.35 0-40 Nov....| 11,200 8,600 9,681 0.46 0-51 
Dec 7,750 4,910 6,553 0-31 0-36 Dec.... 8,800 7,130 8,087 0-38 0.44 
SOP tore age MUS aera OP, a ates ee WT eke Wepre fae Sete De Year...| 92,100 -4,600 | 26,498 1.26 17-19 


* Measurements which take account of revisions made on recent maps indicate an area of 
about 21,325 sq. miles. 
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MONTHLY SUMMARIES—Continued 


sss ee ——————eeEEEeE—E—E—E—ETEEE—E—EeEEE—EEeeEeee 

i i ‘ Run-off ‘ P Ss Run-off 

Discharge in second-feet depti ta Discharge in second-feet deieh iis 

Month Per |incheson || Month Per | incheson 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1913 1914 : 
UE es meee 6,620 5,075 5,730 0-27 0-31 JAD. 7,000 5,330 6,208 0-30 0-34 
BED. u 5,870 5,000 5,454 0-26 0-27 Bebe .:: 5,870 5,375 5,625 0-27 0-28 
NEARY. 0,6 5,330 4,925 yn Uy 0.25 0-29 Mar.. on 5,870 Ps 18] 5,742 0-27 0-31 
April....} 23,200 5,240 11,749 0.56 0-62 April...| 25,500 5,640 | 14,593 0-70 0-78 
May....| 73,600 | 23,200 | 42,460 2-02 2-33 May...| 71,910 | 26,880 | 54,304 2-59 2-99 
June....| 110,420 | 78,000 | 95,976 4.57 5-10 June...} 89,000 | 61,170 | 73,908 3-52 3-92 
July....| 86,800 | 52,070 | 64,703 3-08 3-56 July...}| 78,880 | 45,460 | 64,210 3-06 3-52 
Aug.....| 50,000 | 35,400 | 42,270 2-O1 2-02 Aug....| 43,600 | 25,040 | 33,133 1.58 1-82 
Sept.....| 34,800 | 22,740 | 29,205 1-39 1-55 Sept....| 24,580 15,240 | 19,210 0-91 1-02 
Oet......| 22,280 } 14,280 17,013 0-81 0-93 Octs..... | ..24,580 15,660 18,820 0-90 1-04 
Nov.....| 14,400 9,950 11,811 0-56 0-62 Nov....} 21,820 13,650 17,152 0-82 0-91 
DCC EO. 4) 9,390 5,750 7,580 0-36 0-41 Dec....| 13,650 7,490 9,675 0-46 0-53 
Year....1 110,420 4,925 28,259 1-35 18-31 Year...| 89,000 5,000 26,881 1-28 17-46 
19J5 1916 

Jan.....| 8,550| 5,640 | 6,830| 0-32 0-37 Jan....| 7,000] 5,800| 6,300] 0-30 0-35 
HG Or eee 5,750 5,420 5,560 0-26 0-28 Biols As ce Gane os eek cine 5,500 0: 26 0-28 
10) Ugg eiaes 6,800 5,330 5,710 0-27 0-31 Mar.... 8,600 §,200 ¢,¢20 0-37 0-43 
April....] 33,300 6,800 | 22,210 1-06 1-18 April...| 21,800 8,700 13,500 0-64 0-71 
May....| 74,500 | 33,800 | 57,580 2-74 3-16 May...} 57,900 23,000 | 45,400 2-16 2-49 
June....| 67,300 52,100 57,500 2-73 3-05 June. ..} 106,000 57,900 79,220 3-77 4.21 
July’... .| 62,000 53,500 57,110 2-72 3-14 July. «.| 102,500 67,800 83,550 3-98 4.59 
Aug.....} 53,500 | 33,800 43,580 2-08 2-40 Aug....| 64,700 34,500 | 46,760 2:23 2-57 
Sept.....| 33,800 14,500 21,900 1-04 1-16 Sept....] 34,500 18,200 25,730 1.23 1.37 
Met... <| £6,500 9,950 12,520 0-60 0.69 Oct....| 17,800 11,600 13,450 0-64 0-74 
Nov.....| 17,300 8,970 12,430 0-59 0-66 Nov....1 11,300 7,000 8,360 0-40 0-45 
HDEC! 8,830 6,290 | . 7,830 0-37 0-43 P66. .32 7,000 4,150 5,550 0-27 0-31 
Year....! 74,500 5,330 25,897 1-23 16-83 Weary LOG OE ona. 3 de ee 28,400 1.35 18-50 


1Noy. 1 to 5estimated. * Gauge height-discharge relation affected by ice during Feb. Mean monthly discharge 
estimated from study of discharge at Spence Bridge before and after freeze-up and on a comparison of certain discharges 
on the North and South Thompson rivers. 


118—THOMPSON RIVER—at Kamloops Drainage area, 14,500 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At lower traffic bridge, 34 mile below confluence of North Thompson and South Thomp- 
son rivers. 

Records available—Gauge readings were taken at this station from April, 1911, to Dec., 1916. 
Several discharge measurements were made during this period, but, as it was not found 
possible to establish a satisfactory relationship between gauge height and discharge, the 
station was discontinued in 1915. The daily and monthly discharges for this station, as 
published in Water Resources Papers, Nos. 1, 8 and 14, are now not considered reliable. 

Gauge—Standard staff gauge on bridge; read daily. 

Channel—Width at station varies from 750 to 850 feet, while at high water, depth is from 12 to 
17 feet greater than at low stages. 

Discharge measurements—Are made from the bridge. 

Winter flow—River generally freezes over about January 1, and remains so until early in March. 

General—The flow o! the Thompson river at Kamloops may be estimated approximately from 
the flow at the measuring stations on the North Thompson and South Thompson and the 
total flow as measured at Spence Bridge, near mouth. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge P Area of | Mean Gauge : 
Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet |\Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
191 April 6 8,037 0-51 0-20 4,090 
Sept. 8 11,600 1-90 4.37 22,000 July 9 14,300 Syste 8-50 47,700 
Oct. 3 10,100 1.36 2-50 13,700 pay eee 13,100 2-74 7-07 35,900 
Dec. 1 8,650 0-83 0-50 7,180 Aug. 23 12,300 2-70 6-20 33,400 
1912 1913 
Mar. 5 8,030 OSS0 Mine cor 3,980} || June 6 17,540 4.95 13-1 86,890 
1 Ice cover. 


* Revised value based on recent measurements. 
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119—TOBY CREEK—near mouth Drainage area, 250 square miles* 


DESCRIPTION OF GAUGING STATION 

Location—1 mile from mouth, on highway bridge on road from Athalmer to Wilmer; 1% miles 
from Athalmer. 

Records available—June to Sept., 1912 ; May 18 to Oct. 31, 1913; April 16 to Nov. 14, 1914 ; 
April 7 to Nov. 11, 1915. 

Gauge—Vertical staff gauge; read daily. 

Channel—Is straight above the section, but widens out below ; two channels are formed by a cen- 
tral pier in the bridge ;_ the flow is not at right angles to the bridge, and is swift. 

Discharge measurements—Are made from highway bridge. 

Winter flow—Toby creek remains frozen about four months, and frazil ice is prevalent. 

Accuracy—Probably within 20 per cent. There is a possibility of backwater from the Columbia 
which impairs accuracy. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge z Area of Mean Gauge e 
Date section velocity height | Discharge Date section velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1914 
May 28 359 oe 2-00 797 May 5 316 2-00 1-20 631 
June 29 397 2-80 2-48 1,110 June 19 627 4.79 oewko 3,000 
Py ales 423 3-00 2-60 1,270 OGt 22 159 1.87 0-6 298 
July 23 378 3-03 2;25 1,140 1915 
Sept. 28 122 Pcs PF 0-46 2701 Feb. 26 Ee Ve 25 Ice 69 3 
1913 May 1 217 BS 1-28 558 2 
May 17 202 20 170 424 2 ee 285 DAteiil 1-35 817 
June 2 616 4-30 3-74 2,650 July 8 326 3-86 2-00 1,260 
nO 578 4-20 3-78 2,420 1 Sept. 24 153 2-24 0-60 342 
July 11 440 3-50 3-20 1,560 Octwecs 132 1.89 0.45 250 
LN p75) 418 4.42 Oo: 22 1,850 19164 
Soe a3 0; 324 SOO 2-60 1,090 DUTECEL OD cewacys scoters elena eae ents 1-98 1,010 
Sept. 3 246 2.46 2-20 644 UV ou Gis) Grapete concen jt nc tetn meres 2-75 1,480 
a 13 2a 2-93 2-20 676 } 
INNO VieE2 Taal Brine pore Mobileoo yee 1-63 160 3 
1 Different section. *% New gauge. 3Ice conditions. 
4 From “ Miscellaneous Meter Measurements,’” W. R. Paper No. 21, p. 352. 
MONTHLY SUMMARIES 
Discharge in second-feet Run-off Discharge in second-feet Run-off 
depth in depth in 
Month Per |incheson || Month Per ‘incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 1913 
IEAM Sep linen toe eet me tue ee scrip ae, oe ony ac COS aetna) Wire eon May ?.. 2,290 295 726 2-90 3-34 
Junewon: SOO 530 1,660 6-64 7-41 Junesey 3,650 1,200 PAT ELY 8-52 9.51 
Julyeeee 2,460 (22, iii) 4-68 5-38 July ee 2,470 690 1,490 5-96 6-86 
Angas 1,190 370 709 2-84 3-27 ANIC ee 1,960 690 1,230 4.92 5-66 
Sept.l... 425 270 358 43 1-60 Sept.... 1,530 445 (8? 2-85 3-18 
(OVC Sr ee aes Car al eek re siee re te eee prea ota cates hPa ae Ene eT OCiaie jo) 395 441 1-76 2-03 
(914 1915 
May 1,870 440 1,120 4-48 d-16 May... . 990 494 659 2-64 3-04 
June 3,350 1,130 1,960 7-84 8-74 June 1,830 784 1,080 A232 4-82 
July 3,360 1,370 2,340 9.36 10-78 July 2,290 945 1,610 6-44 7-42 
Aug 2,130 725 1,210 4.84 Det Aug 2,880 1,090 1,980 7-92 9.12 
Sept 915 350 479 1-92 2-14 ept 1,090 278 1.87 2-09 
Oct 350 305 336 1.34 1-54 Oct 323 244 269 1-08 1.24 
Nov.3 SOUR tae 276 1-10 23 Niowid ues ee, es Se ea Ce ee 


1 Partly estimated, creek froze up at the end of October, 1912. 2 First 17 days estimated. % Partly estimated; 
creek frozen Nov. 15, 1914. 4Ice conditions after Nov. 12, 1915. 


120—TRANOQUILLE RIVER—near mouth Drainage area, 230 square miles 


DESCRIPT:ON OF GAUGING STATION 


Location—About 20 feet above,Cooney’s diversion dam. Sec. 36, tp. 30, rge. 19, W. 6th mer. 

Records available—July 4 to Oct. 21, 1911 ; Mar. 29 to Sept. 7, 1912 ; May 1 to Oct 31, 1913; 
May 3 to Nov. 14, 1914 ; April 1 to Sept. 30, 1915 ; April 1 to July 14, 1916. Station main- 
tained only during irrigation season. 


* Revised value based on recent measurements. 


~ 


STREAM FLOW DATA—B. C. TABLES 44 


Gauge—Standard vertica’ staff gauge ; read daily. 
Channel—Straight at the gauge section, about 20 feet wide. Bed, stones and boulders: control 


good. 

Discharge measurements—Rating curve well defined. 

W.nter flow—Ice conditions prevail during winter months. 

Accuracy—Good. In 1916 the flow of the creek at the station was diminished by a smal] 
diversion (max mum about 3 sec.-ft.). 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 


Area of Mean Gauge ; : 
Date section | velocity height | Discharge | Date section | velocity height | Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1911 Aug. 2 10-3 2-03 0-88 21 
July 4 a Were 1-08 0-94 19-11 || Sept. 10 19.2 1-70 1-01 33 3 
Sept. 11 9.4 - 25 0.60 2-31 1913 
1912 May 5 29-0 4.00 1-43 1155 
Feb. 1 15.4 UE Se Sal Or Seeee yn poe era 8-22 SnD 45-8 5-20 2-02 237 
ps 14.9 Ey Ree 8-82|| 1914 
April 13 15.2 1.17 0-96 17-82 May 30 31-0 4.24 1-35 132 
ay 7 59.2 7-70 2-50 456 4 Aug. 4 14-5 0-59 0-65 8-6 
ESS 74-5 1-ie3 2-70 5764 1916 
eas 52-0 6-04 2-10 314 4 Diet OB Ses eee wie cre thas Se 2-40 417 
June 1 30-5 4.46 1-52 136 4 Sept. 15 13-6 0-39 0-55 5-3 


1 At Kamloops lake. 2 At Cooney’s ranch (ice conditions). %At Cooney’s ranch. 4 Foot bridge. 5 Above dam. 


MONTHLY SUMMARIES 


: : ® Run-ott . : ¥ Run-off 
Discharge in second-feet Asti i _____ Discharge in second-feet dante 
Month Per |incheson || Month | Per | inches on 
Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage 
mile area | mile area 
1911 1912 
2 DNTIN: 5 Soi akon RE TE Ta a 7 lo RY Deo April.. 245 4 51-9 0.23 0-26 
ISORGF so ole ee Tae Ie Rea RE ae esc aae e ee May.. 720 180 420-0 1-82 2-10 
WANS. acl St a eile I ES, [CRE Ei Pa ee ee June.. 155 18 39.1 0-17 0-19 
July 1. 33 4 13-6 0-06 0-06 July.. 44 10 20-3 0-11 0-13 
Aug.. 12 1.5 3-5 0-02 0-02 Aug... 18 10 14.7 0-07 0-08 
Sept. ff 135 3-9 0-02 0-02 SOB Misr setae see esa acre er OP coat es cree Hea eleva Fale [La Serer es 
Oct.2.... Z Oat 4.9 0-02 0-02 ORG Ole as A eee es Ole aan las petal ea eee 
1913 1914 
May.. 614 117 288-8 1-26 1-45 May ‘.. 577 84 314-0 1-36 1-47 
June. . 208 48 96-5 0.42 0.47 June, .. 95 38 66-0 0-29 0.32 
July. 153 24 Grol 0-29 0-33 Julye 34 10 16-0 0-07 0-08 
Aug... 24 if 14 305 0-06 0-07 ig. 10 4 6-3 0-03 0-03 
Sept... 10 4.1 5-8 0-02 0-02 Sept.... a 4 6-1 0-03 0-03 
Oct.3.. 14.9 4.1 10.4 0-04 0-05 Oct... 8 4 ae 0-03 0-03 
1915 1916 
Apri. ( 135 15 73 0-32 0.36 April... 165 8 42 0-18 0-20 
May... 340 65 131 O.57 0-66 May... 460 T35 230 1-00 bok 
June....} 300 35 76 0-33 O37 June... 265 36 Li 0-55 0-61 
ulyin...| 120 22 51 O22 0-25 Riis | aie Lem et ategtees easel Dk eine BG NR [CEE ALEN. bia Oley or Sa 4) fe Bes Se ee 
AUR .5..'. Fah 7 13 0-06 0-07 BVT Peugeot diet nul LA ok Oy ary DR) (eee ee nar EER poe Denne 
Sept..... 9 7 73 0-03 0-03 SS NR SAIS Bl Pek 0 Oe UO br a et Cae Bae) 


1¥For period July 4 to 31. 2 Oct. 1 to 21. % Estimated last 6 days at 13-5 sec.-ft. 4 May 3 to 31. 


121—TSOLUM RIVER—3 miles from mouth Drainage area, 150 square miles 


DESCRIPTION OF GAUGING STATION 


Location—Upstream side of foot bridge, 2 miles from Sandwick. 

Records avatlable—May 31, 1914, to Dec. 31, 1916. 

Co-operation—Records by Provincial Water Rights Branch and B. C. Hydrometric Survey. 

Gauge—12-foot enamel staff, 20 feet downstream from bridge, right bank ; read twice daily. 
Gauge datum lowered 2-0 feet in 1915. 

Channe!—Straight for 500 feet above and 300 feet below section ; gravel bed ; stream confined 
by cribbing, both banks, in high water. Control changed about March 9, 1916. 

Discharge measurements—Well define rating curve except at high stages. 

Winter flow—Open all winter. 

Accuracy—B and C. Change in control necessitated new rating curve ; for 1916, accuracy C. 


442 COMMISSION OF CONSERVATION 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge : 
Date section | velocity height Discharge Date section | velocity height Discharge 
Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1912 1915 
Jan. 8 86 1-05 2-051 90-02 || Apri! 21 131 1-40 5-83 181-05 
1913 Sept. 26 2.2 0-95 4.65 2-1'¢ 
Mar. 7 192 1-66 2-481 3-2 Oct. 30 212 2-63 6-85 558-0 
1914 1916 
May 31 127 1-35 3-78 171-03 || Mar. 16 198 2-90 6-74 576-0? 
July 17 98 0-61 3-28 60-0 April 13 224 3-73 7-03 836-08 
Sept. 8 2 0-90 2-58 1-84 |] Oct. 26 6-5 0-38 4.46 2-5 
Nov. 10 291 3-03 5-30 882-0 


1 Measurements in 1912 and 1913 by Provincial Water Rights Branch not to same datum as subsequent measure- 
ments. Gauge was washed out; new gauge in new situation. 2150 feet above footbridge. % New station established 
by B. C. Hydrometric Survey. 4 Low water section. 5 Gauge lowered 2:0 ft. & Not at regular section. ? Temporary 
gauge out 3°39. 8 Good measurement. 


MONTHLY SUMMARIES 


: : im Run-oft : : {tun-off 

Discharge in second-feet denthin Discharge in second-feet dentin 

Month Per |incheson || Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area 

1914 

SUMO IA | ae) AON 8 reenter fy oe Se June... 520 95 230 1-53 ear fle 
UL Yee eT aticisn hc ula eva torah = all ey eg RR Ee aa Diulyaner 195 18 63 0-42 0-48 
FAV Yay et ey PRE een URC epee Lina Ry ote n in Val ears ea) ean ok Aug 8 4 rei 0-07 0-08 
Foe) 0 CA nat MERE Aa Rope ca SSN A eer bah Nak Seat eal dy a Nac Sept 2,100 3 310 2-06 2-30 

Oa See gd Meade ed We eS pL eek Nat Ala feet Me abel oral (th h EE dees Octo 3 eke Be ote oO eal ease eee 
INOW deferens Sy traps a ce am ae er eet tL ORCL EMT i otesd| Pee Nov 1,330 280 875 ose 6-50 
Dex een et os oc erent aia] tune eae SG eee ae aon Pasee Dec 900 115 30D 2-50 2-88 
Perish len oe hatek ea eee ot See A ee Period..! 2,100 3 311 1°-2.07 |p Teo 

: 1915 1916 
Janene 1,850 75 Vol 5-00 5-76 Jan 215 3 53 0.35 0-40 
Websnte ute 1,500 260 693 4.62 4-81 Feb 740 2 219 1-46 1-58 
Mar. i: 1,650 260 642 4.28 4.93 Mar.? 1,780 400 834 5-56 6-41 
EAT aeey. 1,410 he 441 2-94 3-28 April 1,040 540 745 4.97 Feta) 
Wayans. 260 75 Waal 1-14 1-31 May 1,040 410 689 4.59 5-29 
duine S206 1S 8 458 3-05 3-40 June 720 260 459 3-06 3-41 
July: 22 175 By 19 0-13 OLS July 660 120 290 1.93 Piabie3? 
ARTS eee 8 st 4.2 0-03 0-04 Aug. 120 4 41 0.27 0-31 
Depiueee 18 DS 6-4 0-04 0-04 Sept. 8 De 3 0-02 0-02 
Octiatars 1,800 8 444 2.96 3°41 Oct. 540 2 56 0-37 0.43 
INjOV2r 0.) 980 28 467 3-11 3-47 Nov 720 50 291 2-16 2-16 
Decl sare 1,650 450 990 6-60 iol Dec 1,180 120 334 Pee PALSY 
Wearst.: 1,850 3 424 2.83 38-21 Year: .. 1,780 2s 334 2°32 30.36 
1 No record for period Oct. 13 to 24. 2% Change in control about Mar. 9. 
122—TULAMEEN RIVER—at Coalmont Drainage area, 650 square miles 


DESCRIPTION OF GAUGING STATION 
Location—At Coalmont. 
Records available—May 15 to Dec. 11, 1914 ; April 11 to Dec. 25, 1915 ; Feb. 17 to Dec. 31, 1916. 
Drainage area—400 to 650 sq. miles.* 


Gauge—Chain gauge on downstream side of bridge at measuring section ; standard staff gauge 
on right hand abutment for high water ; read daily. 


Channel—Straight for about 700 feet at section ; bed, clean gravel. Change in control May 5, 
1916. 


Discharge measurements—Rating curves are fairly well defined. 


Winter flow—Ice conditions prevail during the latter part of December and during January and 
February. 


Accuracy—Results considered fairly reliable, except for highest stages. 
* Estimates differ : the smaller area is the estimate of the B. C. Hydrometric Survey and 


is used in preparing the monthly summaries below; the higher value is based on measurements 
on recent maps. 


a 


— ERE IR St aE, 


pa REAM PLOW DAT ABs C.. TABLES | 443 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
Sq. feet jFt. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1913 June 3 205 2-50 3-88 508 
Nov. 16 228 rin (Ee | =r ape 8461 1916 
1914 May 29 471 5-80 5-65 2,736 
May 14 601 8-82 4.03 5,300 June 27 440 6-90 5-70 3,020 
\ June 14 387 4.60 2-50 1,778 July 14 274 3-71 3-95 1,020 
io 333 3.84 2-10 1,27 Aug. 2 177 2.38 3-05 422 
July 26 130 1-05 0-13 137 tae red. 7 1-30 2-00 95 
Sept. 4 95 0-41 —0-30 39 2 Nov. 16 76 1.32 2-30 100 4 
Nov. 25 181 1°73 0-63 314 1917 
1915 Jan. 11 67 1-13 1.90 76 
April 9 257 3-21 4.33 825 3 


1 Measurement made at Princeton before regular station was established. 2 Not at regular section. % New 
gauge, 2°88 feet lower. 4 Ice. 


MONTHLY SUMMARIES 


; : BY Run-ott | : : ei Run off 

oe er depth in Sk teeta 

Month Per |incheson |} Month Per | incheson 

Max. Min. | Mean | square | drainage Max. Min. Mean | square | drainage 
mile area : mile area 

NS et 1914 
ieee rar eee Oe se ee Se ee owas May }.. 4,640 1,280 | 3,054 vals 4. $2 
Es og dR = ae ee ER ER ay (eter ee Parana ert ee June... 2,870 780 1,464 3-66 4.08 
Sue. 4 oli aoe Cake’ SE Te en a ee men Gene Cee July... 745 80 310 0.77 0-89 
Sameera Nore 21 At Ne n/t | Bistah dow mle Wie Old ole Wicket aioe aa vs Aug.?.. 90 70 74 0-18 0-11 
Saabs oat JOSE eee es (ee crees Ceeperererns Sept.3. . 125 40 92 0.23 0-23 
RI Ee csi ms fs ba ant Bales oe DLs ove wae « Oct.4 180 60 112} 6.28 0.32 
1915 1916 
Ae ans. ally odo lachoco all (RUE |e SSIES Annee Mar 1,69U z00 o3U 1-40 1-67 
ernie eee eee ye Pe eh eT MY Bt gee April 1,960 570 1,020 2:55 2-84 
Jay 1,350 570 942 2-35 Aa fh | May 5,170 1,740 2,880 7-20 8-3 

June 1,180 225 509 L227 1.42 June 7,850 1,900 3,480 8-70 9.71 
July 22) 80 160 0-40 0-46 July 2,020 480 1,130 2-32 3- Zo 
PATI. . 25. 120 60 80 0-20 0-23 Aug. 435 110 250 0-62 O72 
Sept 105 42 59 0-15 0-17 Sept. 170 30 93 0-23 0-26 
Mets.) ... 1,930 50 329 0-82 0-94 Oct.. 170 dD 72 0-18 0-21 
Nov 790 135 312 0-78 0.87 Nov 1,020 65 ges 0-44 0-49 
Dec 225 135 183 0-46 ps: Dec 220 75 96 0.24 0-28 
Period... 1,930 42 322 0-80 7-33 Period. 7,850 30 980 2.44 Bante 


7 1For period May 15 to 31. 2Aug.1to16. *Sept.4 to 30. 4 Ice conditions obtained during parts of Noy. and 
ec., 1914, ' 


123—WESTKETTLE RIVER—near mouth Drainage area, 690 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At footbridge near mouth, near Westbridge. 

Records available—Feb. 23 to Sept. 30, 1914; Jan. 1 to Dec. 31, 1915; Feb. 27 to Dec. 31, 1916. 
Gauge—Standard vertical staff gauge ; read daily. Gauge lowered 1 ft. on March 24, 1915. 
Channel—Is straight for 500 feet above and below measuring section; bed, gravel and boulders. 
Discharge measurements—Are made from bridge. 

Winter flow—Partial ice conditions prevail during January and February. 
Accuracy—Considered fairly high, results should fall within 10 per cent. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge 5 Area of Mean Gauge . 
Date - section | velocity height Discharge Date section | velocity height Discharge 
Sq.feet \Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
1914 1916 
June 7 304 4.05 1-78 1,235 Mar. 15 88 0-91 0-59 80 
July 20 122 1-43 —0-09 174 June 21 285 Biot P4 2-59 1,003 
Aug. 27 30 1-20 -—0-71 421 AUe ey Gel 133 1-55 1-08 207 
1915 1917 
Mar. 24 135 Ths 4 1-00 164 2 Jans 15 25 Ta Sipe lh awa ie Bon 
June 8 280 3-50 2.50 9s2_—| . 


1 Low water section. 2 New gauge, datum 1 ft. lower. 3 Ice cover. 


* Another estimate is about 660 sq. miles. 
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MONTHLY SUMMARIES 


: 5 e Run-oft : : M _| Run-off 

Discharge in second-feet danetiin Discharge in second-feet depth i 

Month Per | incheson |} Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 

1914 
Miara oid [ine Se ereten [te stevec sd Meenas aries | cement CL ee arate Mia ree 445 150 230 0-41 0-47 
A pHil ss AS ee | anata eee eee Came ae ate ee en Ayprilier 2,610 360 1,660 2-41 2-69 
UAYs Bas Beard (a esa | RE SO Ob Re Pat a Pa | Rk 2 VE Vigeee 4115 1,910 Pathe, 4-03 4-63 
SUMS hee ol ere eee oa eae eee oheeal oe cr coed eer ee ar ker sea JUNE was 3,615 lilies 1,649 2-39 2-104 
OU hein tea: sable at Pane. Fane Te be UsUes CARD be 22 Meera Oy th UN tem July: .. 705 158 349 0-51 0.59 
PATI OLES Fe ici veces ROI cre can erence cen years Ghee, acd TOE Ea cia rer stad | ere rapes AUS as ee 120 15 46 0.07 0-08 
Sep titans leu cravstetes treme: eter eeens crete tierce cathe wih Me c. Sept.... 1453) 30 91 0.18 0.15 
Period el tans aeee lace aaa ee | Cet iets or. Period.. 4,115 15 979 1-42 11.28 
1915 1916 

Janes. 230 130 ir As) 0-25 0-29 JADE cee Oe | iieme Were EIS ere eee eital] leech aaa |e teireee eee 

BSD ene Al saree raegatt e papeunrt | corernicnt il ch weet ee || Sone eM ag BReboi ye sa es esis a Sie eo ee ee eee eee 
AAT AE EO os aya te in cas, CR aI et akan ge IP TS eed pa Mar... 125 52 95 0-14 0.16 
Avril oe 1,640 290 904 Resa 1-46 April.. 1,480 150 540 0-78 0-87 
Niavane 2,880 1,060 1,848 2-68 3-09 May... 2,550 950 1,510 2-19 Qao2 
June. es: 2,020 400 857 ie 1-38 June.. 2,020 990 1,360 1.97 2220 
July 4). 975 340 560 0-81 0-93 Julyae 2,070 270 hOO 1-09 1-26 
Aug 550 110 247 0-36 0-41 Aap 270 85 165 0.24 0-28 
Sept 120 80 94 0-14 0-15 Sept... 98 BPs is 0-11 0-12 
Oct 185 80 108 0-16 0-18 Ocha: 67 po oD 0-08 0-09 
Nov BD) Wats 80 148 0.27 0. 24 Nov. 67 50 53 0-08 0-09 
Dec ; 260 100 176 0-25 0-29 Dec.. 5 9) 41 0-06 0-07 
Period.. 2,880 80 512 0.74 8-42 Period.. 2,550 35 465 0-67 7-66 


Note.—Gauge readings unreliable Oct. to Dec., 1914. 14Ice conditions obtained during part of Feb. and Mar., 1915. 


124— WIDGEON (SILVER PITT) CREEK—2 miles from mouth Drainage area, 30sq. miles* 


DESCRIPTION OF GAUGING STATION 


Location—At lower end of cafion, about 2 miles from mouth, in sec. 8, tp. 4, rge. 5, W. 7th mer. 
Records avatlable—August 9, 1912, to Dec., 1915 ; discontinued 1916. 

Gauge—Vertical staff gauge ; read three times a week. 

Channel—Rocky, uneven bottom, but permanent control; deep, still pool just above gauging section. 
Discharge measurements—Are made by wading at section near gauge or by cable at high water. 
Winter flow—Open water all year. 

Accuracy—C. Infrequency of gauge readings impairs accuracy. 


DISCHARGE MEASUREMENTS 


Area of Mean Gauge : Area of Mean Gauge 


Date section | velocity height | Discharge Date section | velocity height | Discharge 
1912 Sq. feet |Ft. per sec. Feet Sec.-feet Sq. feet |Ft. per sec. Feet Sec.-feet 
Aug. 9 104 22:39 1-50 242 Oct. 25 73 1-60 0-99 116 
1913 1914 
May 25 121 3-05 2-15 369 July 20 60 1-50 0-90 90 
July 16 100 1-83 1-41 190 Nov. 5 142 2°86 2-19 405 
Sept. 16 68 I~ 35 0-87 92 1915 


pee 66 1-27 0-90 84 Julv 19 45 1.28 0-62 57-6 


MONTHLY SUMMARIES 


Discharge in second-feet denen Discharge in second-feet ican ie 

Month Per |incheson |} Month Per |incheson 

Max. Min. Mean | square ! drainage Max. Min. Mean | square |} drainage 
mile area mile area 

1912 1913 

SRE ee ene eee ene ae to eaten 8 ee a Jan... 125 84 94 3-13 3-60 
Ue) ea A Fan occas LE ae eS a ea ON Da al ae Ven OP es: ee Feb.1... 251 51 V8 3-70 3-84 
BA ae ee dl hac p-oheorse Paar tegee tN A, uesiPOg ne Pa dae al IA ape eis WR aaraes ma Mar.!.. 175 90 113 Ser eh 4.33 
A POLEL. Meret ieee [te ee reer CMe, orale Rieke aad alla rere onete ale April}.. 335 100 250 8-33 9-30 
IVT cee seer eres ae ae eke aU eee he Srtorull 5 lol's Seakcll aes Pesaran: May... 563 278 347 | 11353 13-33 
ARV DOC oRORC ED [tg 5 ny oO | ie Bum Pee Seg Ree ka A Bee June, 428 196 286 9.53 10-63 
ARSE eerie fl Ren PADS 7 555) U0 AS ie a 1 PER Ie et (et POOR IER ne de, UUEVA 322 117 PA Us Ol 8-47 
eG i Sere Ie pire Nek Ae oles ee ee Pee rae | (amie. by PVE eaves 461 45 164 5-47 6-28 
Sept..... 262 15 88 2-93 3-27 Sept.... 884 45 214 7-13 7:95 
Oct. &: 362 35 135 4-50 5-18 Oat... 1,023 45 242 8-07 9.29 
Nov..... 853 109 322 1 10-70 11.98 Novwvie.. 973 105 343 | 11-43 12-76 
Pers... 285 90 142 4-73 5-44 Dec.... 428 100 pve 7-43 8-55 
Pomodaey i eae ee ES ee eer ae Ae ee Year... 1,023 45 217 7.23 98.33 


* Revised value based on recent measurements. 


‘ 
in 
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MONTHLY SUMMARIES—Continued 


: ; z Run-off : : c Run-off 

Discharge in second-feet darth if ____Dischargeinsecond-feet dati tix 

Month ; Per |incheson || Month Per | inches on 

Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area, 

1914 1915 

PTA dee i: 1,220 150 450 | 15-00 17-30 pes age ee 660 35 223 7-43 8-55 
JOG ae 565 115 240 8-00 8-31 Feb... 460 95 191 6-37 6-62 
iy gs Se 580 145 soo) LI< 17 12-86 Mar.... 547 84 235 7-83 9-03 
Aprils: .. 530 240 310: | 10-33 11.53 April... 742 155 306 | 10-20 11-40 
INTAY: fe. ss 630 250 320 | 10-66 12-27 NBT: c 460 it 288 9-60 11-06 
EAUNEs 5 5). 580 220 300 | 11-17 12.47 June... 175 57 108 3-60 4-01 
BRUEY crese 210 bf 125 4.17 4.79 TUL. cs 207 40 66 2-20 2 - 54 
A fe di. 30 50 1-66 1.91 Ax. ee 110 a0 33 1-10 1.27 
Sept..... 660 30 300 | 10-00 11-16 Sept.... 195 25 58 1.93 2-16 
OCES o 2 s.. 820 125 330 | 11-00 12.67 Oct... 1,160 35 433 | 14-43 16-63 
INOW 16 |: 910 125 485 | 16.17 18-06 Nov.... 740 145 310 | 10-33 11-53 
RDCG... 2. 550 25 110 3-66 4.21 Dec... 1,160 70 436 |} 14-53 16-74 
BVGAE Ae. 1,220 25 280 O-30 127-54 Year 1,160 25 224 1-4/7 ° 101-54 


1 Very few gauge heights recorded in early months of 1913; on Jan., 5; Feb., 5; Mar., 3; April, 3; discharges 
sinterpolated for days on which gauge heights were not recorded. 


MISCELLANEOUS RECORDS 


WATER LEVELS ON CERTAIN NAVIGABLE LAKES IN SOUTHERN BRITISH 
COLUMBIA 


The Department of Public Works, Canada, the Canadian Pacific railway 
and other interested parties, have established gauges on some of the larger 
Jakes in the southern portion of the province for use in connection with navi- 
gation and for other purposes. 

Department of lhe gauges of the Department of Public Works were all estab- 
Public Works, lished in 1915.* Their zeros were set at what was assumed 
Beet Ganges 2, be ‘low water’ on the respective lakes, and the elevations 
‘were determined with reference to the Canadian Pacific Railway bench marks. 
The elevations used by the department, as given below, were determined from 
data supplied by the company, supplemented by precise levels by the department. 
The Canadian Pacific datum is low tide at Burrard inlet. In determining 
‘these elevations, the department co-operated with the B. C. Hydrometric Survey. 


LIST OF DEPARTMENT OF PUBLIC WORKS, CANADA, GAUGES 
(Sometimes referred to as ‘Government Gauges’) 


we Situation Elevation of 
Bee of gauge gauge zero (1915) 
Feet 

MNT TECTIA sy hiss as iedeo Pace ew Sos PU ee te Frro Whead os. 44 ks 3” 1,376-19 

re eR ey alien soe a tee bya et Pa este VE Ce oe 1,376-19 
‘Narrows between Upper Arrow and Lower Arrow 

Par We Ma oe FLL LON aso MN 5 ol fee SHEL OM SER oe = Sept 8 1,374-07 

EMIT TAME oe rd ok ae See eee oso 6 o> PREG ER ekg a ecave aks BY 1,368-65 

Deer TIVET 67) 2h. itis Gee Re a ee aed West Robson....... 1,367-50 

MRA OM cee Mat Se gS Pk eee lh wane 8 PIOratee iy ee oy oe 1,757-90 

Brest Arm: Kootenay Jake .as eco. is i Shee ened IVEISON ss. ui shea 1,743-42 

LO ee I Mtoe Nr rene en pak % Vda Proctore ou. Ss Gk 1,744-44 

EAT ALAOUR Toga ae eee. hn te ee ae nk Roe Kootenay Landing... 1,745-00 

Cul ith nS One SAL ge Cee Ce BO Kasion 9. 2 Sameer 1,745-00 


1,745-00 


wi ela Wests (6 “alia, oi altel aie) isi w tel 9) A) ele) 018.6) ei Je TS a a) tol 9). ai, RACE NENA GC Seeks, 6'8, oS) 8 TD IS 8 


NotE—The above gauges are not read regularly. For such records as are available 
application may be made to the District Engineer’s office of the Department of Public Works 
Canada, at Nelson, B. C. 


* Except gauge at Nelson. 
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Gauges have been established by the Canadian Pacific railway 
in connection with its British Columbia lake and river ser- 
vice. ‘These gauges were installed in the spring of 1912, their 
zeros being placed at ‘low water’ on the respective lakes. The elevation of low 
water was ‘‘determined as accurately as it was possible to do by gaining infor- 
mation in regard to water levels for previous years.’’ Recently the elevations 
of the zeros of these gauges have been determined by making a comparison 
with the D.P.W. gauges installed in the same vicinity. The elevations here 
given, therefore, are with respect to the D.P.W. datum, which is the C.P.Ry. 
datum of mean low tide at Burrard inlet. 


Canadian Pacific 
Railway Gauges 


LIST OF CANADIAN PACIFIC RAILWAY GAUGES 


Elevation of 


Lake Situation of guage , gauge zero 
Feet 

Upper Arrow Make sn avaies teat IN ALRESSO Sod ate erie aay e RUS eC care ae: 1,376-00 
COLONIE IV er are ao hie a cc ene, West Robson, at end of dock....... 1,365-50 
Sloman lake ieee Nan ae nC Re ae loca in ACY oe ee ae ae ede ae se 1,758-15 
West Arm, Kootenay lake....... Nelson, lower end of C.P.Ry. wharf.. 1,744-02 
= RE Or MS am nN Proctor, on dolphin\at transferislip,.|- Gegeree 
Kootenay Nalco: 2 cick. Sol be Kootenay ‘Landing, at endiofdock:2..).... 4 neers 
LO at ae aia eile eleke renee af. LArGO, Ab wale te Me Cerone eee 1,744-50 
“pmo tia le oi) A) her Wee iat Gerrards, Sule. ase (gee Pees hatte Se ge 


The above gauges are read weekly from the commencement of the rising 
of the water in the various lakes until after the water commences to recede. 
The records given below have been supplied by the late Captain Gore, super- 
intendent of the British Columbia lake and river service ; office at Nelson. 

some records of high and low water on Kootenay lake at Kootenay Landing 
are also available. These were taken by Captain William Seaman, of the 
Kooskanook, and are as follows : 


HIGH AND LOW WATER ON KOOTENAY LAKE AT KOOTENAY LANDING 
(Records by Capt. William Seaman, of steamer Kooskanook) 


High water : Low water 
Year Reduced a0 
A datum o 

Date AE Je Date As recorded eee 
1905 
jt Paes See Ree ee ae neenen Manner inna Heme Wate caecum sat aeUes Ww) Meera ee re Wee OE 1 4 
1A UA CRE tae June 6 18 10 Beb. 15 Low mark last year 1900..... 14 
SB aa Os June 4 ae Aes | Feb. 15 | Low mark last year 1901..... 14 
1903) pede soe June 19 24 10 Marets 8 in. below low mark 1902.... 8 
1904. ey June 22 14 10 Mar... '6 7 in. above low mark 1903.... Vise 
LIOR: Stee ae June 14 15 0 Feb. 19 15 in. below low mark 1904.. 0 
LOOG Ay . oxen July 13 a Feb: *21 2 in. above low mark 1905.... x 
VES AY Sareea tes June 9 £6.28 Feb. 15 2 in. above low mark 1906.... 4 
TOS Se er See June 17 19-6 Feb, 12 do. mere 4+ 
LS) eee Pune 2 ahd eO Feb. 19 do. 4 
1D1ID see May 29 | oye 0 Mar. 1 do. 4 
GY eer eee June 23 18 74% Mar. 8 | 4in. below low mark 1910.. 0 


NotE—The records by Capt. Seaman, taken at Kootenay Landing, confirm in a general 
way the records of Mr. Astley and of Mr. McCulloch taken at Nelson, 
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ss The West arm of Kootenay lake is not very wide and at places is comparatively shallow. 
Ph From the various records available for Kootenay lake, there would appear to be, between the 
water surface in the main portion of the lake and at Nelson, a difference in level which varies 
from a few inches at low water to over two feet at high stages. 
Respecting the gauge at Kootenay Landing, Captain Seaman has stated: 
“This gauge was moved each year and amount recorded as follows, as the case may 
have been—3” below low mark of last year, or 3’’ above low of last year. 
“For high water this gauge was continued in sections until high water was reached 
“a - and left in place until the next high water—if not broken out or carried away by logs or 
a, such like, but usually O.K. 
* “The gauge was always placed at low water of each year.”’ 


ng 
} _ WATER LEVELS ON CERTAIN NAVIGABLE LAKES IN BRITISH COLUMBIA 


(Records taken by British Columbia Lake and River Service—office, Nelson, B.C.—of the 
Canadian Pacific Railway) 


i f j 
3 Date Nakusp bale vei Nelson | Proctor pened Lardo | Gerrard 
1912 ad tt 4 4 / 4r / 4? / 4? / 4 / 4} / 4? 
S Mar. 11 0 11 CAGE SS dune RO 0 9 0 0 
Bava 18 0 9 TEE Be Pere eee 0 9 0 0 
Se as 0 9 eo i IS as 5 8 0 0 
April 1 0 ie ako teeaee 9 11 5 0 
e 7 11 1:3 MT Gea he sonnei is 1 10 11 0 
! “14 a a | rie roan aera) Ba Eee 2a:s a | 
ies 4) .:2 3 F tak: tan pees Ae ee 4 4 ae 2% 
= 28 Db. te va | ie as Sg ee ee ae 4 4 ae 
May 5 A 6 0 1G Bo he potas ae ae 4 11 2-6 
ie Fe SS S 7 jal gad ts Se Dan He 8 8 8 0 eae | 3 6 
me aor 12°10 ae «SM. ae OS Re eae Ue ae | 10).5 AV) died | = ae 
(tes te a | 16 7 Da VAG he. 11 6 13,09 eS Fae 
mene. $27). 13. 2 15,14 SP tar et 8 11 4 a ee 4 6 
1913 
d Mar. 16 5 Tg Se Ca eee | on Lind 0 0 
be 2d 5 1.43 ei Se eee £6 1 0 0 0 
a 380 5 a yn See Silo Sap | a jaan 2 0 
April 6 3 11 AR) Shi Sy ee apes ‘ef 6 0 
ca. 3 8 10 Sl ae ee ae D6 8 0 
foe 20 3.6 2A °S TY) POU Rm laclaet et ee 2 10 a 0 0 
ne a | 6 1 3.6 Lt Re ATG Ae RNa 6.6 4 6 By 3 0 
May 4 5 10 Gu 2 Be Gpinene igh 6 11 4 4 6 0 0 
Re iia'l ee | oe Ea Bal Rens a ay atc i oe 4 10 6 10 0 
ES eer 40-1 Aid Leg RS Maia ert 9 0 8 1 Bet 0 
Ee 29 1 ae | 11 O Se es geen ae 10 -7 9 8 8 10 4 9 
June 1 16 0 2, 2 eit th ds rs ae 16 0 Tost 14 5 oO 
. 2a; 41 je NG See ee 20 O 20.7 Zivot 6 10 
Pee tet 21.09 30 2 ES FP we Rakes 21° "6 22.6 acre 8 4 
1914 
Mar. 29 9 2G 3 LA An ME SA eae 26 pe | LD HUN ES 
April 5 eZ 2.0 0 8 ZO 3 4 1 | ewer Shee abel Cae 
tae le Py es: 2056 1.13 Zuhe eG 2s OAL VAG Doe arte sy 
etd 5c 2 oat! 2 <0 Na BU 36 4 4 r ARS Seg ee eee aE 
me 20 Cw phe 26 Laer a32 ee 'S Bae? ney (apes Ad aS 
May 3 9 0 Sr 2 3 0 6 11 8 6 (wae | GLE Bates ban era). 
enh Lt 1 a S06 $2 5 | he Oo 22 oa RUN angen Sg 
ea We 14 0 ped, 4 10 1002 2 11 4 PORE Ys Pte ees 
ioe | 115° 0 15 20 ara 121.0 14 6 © See: C35n 1D") Pair eae 
Ao L hor? 1 5 6 £25.12 to 0 ie eu Edie Sedu eae reas 
June 7 19 0 73, ee tN CAI ae arene 1 faa aE abe £4. DORA a hee, 
ores) 18.0 20.3 Ca aid Cit Reg Yea eS 14 1 14 Ah Pele tone 
Here Wut 23)..0 24 6 tae 8 ae We Oars 16 9 25:03 ESO en eee 
fs) 20 0 2200 CUMS La aney ya bak {15.09 noe | £8) Oe Pea er 


-* Water begins to fall everywhere. No record kept of same. 
‘{~ Water line thereafter shows recession from above records. 
t Water receded after June 28. 
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WATER LEVELS ON CERTAIN NAVIGABLE LAKES IN BRITISH COLUMBIA—Continued’ 


West Slocan Kootenay pee 


Gerrard 


Date Nakusp Robcce Gity Nelson | Proctor |} a ndin g 
1915 / 4 / ad / Mt ‘ Mt 4 a” / ar / ”? , ay 
Mar. 1 9 a a epee cea eer, wh rh rere is eA er 
. 7 9 LEO OLS oe earn Lo oe eee ne eae Bea he ehh ae ere 
pa ©: 9 Pa Wher Wee at Pa Ce, ody ia: Pais Rebate Poe eee PG 
eyes 1xet 1 a ta Pinte tee Sas Me Ss 2 x a Peed a a 2 
ek al 1 10 BS Wee he oe a See LO: [era oe Be eee 
April 7 4 0 SLR Mota at ED Se retested ae £10. Lae ee 28S ah ene 
“14 Sh = 20 Lie ASA A ee A ZA d he meteie a) peeieeane ae eae 
ee ee! Soak 2 44 4 4 Se yey 3 {bles BO ee) Se 
vee 8 8 10 Ons a, ata Cii3 6216 Ge de Bema. poh 
May 7 13am 14 6 SS OvitD 6450 Fel 8 SS eee 
sy Oe: SS Cone sep a 15550 4 0 ia: 8 6 8 103 10.0 Seon 
Bite fig 18 6 15.4 4 0 “71% 8 6 Vscis 10. OCC tae 
Crs 14 11 lor 5 4 8 a 8 10 9 4 1013 Oye emer 
June ‘7 T5250 14 6 4 9 8 0 8 10 DO Sa5 10 nZaeh aang eee 
ete A Te EES oD 15-3 Aisi he WD a 8 10 Sh) hia 
Bee ok 14 0 1566 4 1 TPG: hk he tence 8. 8 Un cs Rae Ae eter 
pe oUT)) Salon. 8 17-0 4 7 he a Ath ON owe OTe 10. IT Wiis 
aly eof ey 15s 2 vi thie, HE ak (eg ere et Ne ee Ero PPS Saks? © 
sae De Eh ets ew ate 4 1 SO aoe. eer 9 4 « bos ere age ere 


** Water began to fall. 


WATER LEVELS OF KOOTENAY LAKE AT NELSON 


In addition to the gauge heights above tabulated for various points om 
Kootenay lake, the following records have been secured for gauges at Nelson,. 
on the West arm of Kootenay lake. 


Ree oMe REAL Between 1895 and 1912, certain records of water levels at: 

McCulloch, C.E. Nelson were taken by Mr. A. L. McCulloch. It has beer 

stated that the gauge was set with zero at the low water ele- 

vation of 1905. These records are given below. The elevation of the zero 
of this gauge in terms of D.P.W. datum (see above) is 1,743.42. 

There are also certain miscellaneous records of high and low water at. 


Nelson, which are as follows, the zero of the gauge being the same as for the: 
other records taken by Mr. McCulloch : 


HIGH AND LOW WATER ON KOOTENAY LAKE AT NELSON 
(Records by A. L. McCulloch, C.E.) 


Year High water | Low water Year High water | Low water 

Feet Feet Feet Feet 
Cte os ae. ee 28-2 si ROSS Michi oe 13-0 0-0 
het Np a ae am 19-4 2-0 POUG sa eh ie ade ate 10-6 0-5 
HSS A a 18-0 0-7 LO ES) aot eee 0-5 
S41 Ae atu Meare ay ee 1h 0: ae lS APR IE Penelh.. 2 16-4 0:7 
POR re okt Bis! 7s 17-3 1-9 TORRE Pe ae ee 16-9 0-6 
pS (8 a 18-4 191 ee ee ae 0-9 
PO He ee Ae 22-5 2-0 SON Bees sh Grn eae: 17-0 0-6 
jo 3 7 Sa eae. 14-5 FRE, coapeds ley te —0-1 
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WATER LEVELS OF KOOTENAY LAKE AT NELSON 
(Records by A. L. McCulloch, C.E.) 


Gauge Gauge Gauge Gauge 
Date height Date height Date Leeks Date height 
Feet Feet Feet Feet 
1905 1906 1906 1909 
Feb. 1 0-0 Feb. 27 0-9 Nov. 5 2-7 Feb. 8 1-0 
Mar. 4 0-5 Mar. 14 0-5 ates © 3-0 ue | 0-8 
poe AD 0-9 yas 0-5 Dec. 11 2-3 Mar:37 0-7 
- = 18 1-2 April 2 0-9 1907 yoeee Te 0-6 
oe ol 1-2 - 8 1-8 Tan 7% 1-5 ge & 0-8 
April 24 2:2 = Les 3-0 ea 0-6 April 12 1-5 
e, 229 3-7 aoe rhe 3°5 Feb. 1 0-5 guste 2-1 
May 5 4-4 eR PS 6-0 OE & 0-7 May 10 3-8 
mee £10 5-1 eters! 6-6 ~~ 0-7 ae 4.9 
oe 6-7 May 6 8-0 4 26 0-9 popes 8-6 
1 28 7-9 pa whet 9-1 Mar. 5 1-3 sate 9-7 
June 1 8-5 hele e 9-7 pate 1-2 June 1 10-3 
fi 6 10-8 June 16 10-0 dimers t 1-0 Dec. 16 3-1 
feet? 13-1 July 2 9.8 * 30 13 1910 
sey aU 12-6 > 7 10-2 April 16 2-9 jan? 3&3 1-5 
ek: 12-2 yale Fi 10-2 May 1 4-5 Feb. 11 1-2 
July 5 10-2 gchar} 9.7 June 2 13-3 aaa: 0-9 
me 20 9-2 ge? | 7°8 Aug. 18 8-2 Mar. 9 1-2 
ee 22 8-1 Aug. 2 7°5 tot, 15 4-9 eae 4-0 
Aug. 10 it) 9 6-4 1908 April 17 5-7 
Sept. 2 4-3 eee ae Ae 5-8 Jan. 8 1-4 June 13-6 
Nov. 5 2-8 wee 5-3 Feb. 9 0-7 1911 
mec; 1 1-6 Sept. 6 4-3 Mar. 17 0-9 Sept. 6 5-1 
et 22 1-1 ar aG 3-9 May 8-3 1912 
1906 peal es 3-3 Dec. 2 2-4 Jan. 16 0-2 
an, 1 0-9 Oo ane 2:8 ae 1-4 Mar. 10 0-0 
7 3 0-7 cee 2-6 1909 i} ae —0-1 
Feb. 18 0-6 Bee 1s: 2-6 Jan. 19 0-5 April 21 4-0 
Records by Since 1913 continuous gauge readings have been taken at Nel- 


B.C .Hydrometric son by the British Columbia Hydrometric Survey.* The 
Bercy gauge used by this survey and read daily is the same gauge 
as used by the Department of Public Works, Canada, and is a vertical staff, 
20 feet long, situated at Astley’s wharf. Its zero elevation, as given above 
in list of Department of Public Works gauges, is 1,743.42 feet, D.P.W. datum. 
When installing this gauge its zero was set at the same elevation as the gauge 
previously used by Mr. McCulloch. 


During the high-water periods of certain years records were 
“Saeed taken by Mr. Astley. The gauge used was set on a pile at 
the rear or north side of the Nelson boat-house. On October 
25, 1911, the zero of this gauge was tied in by D. C. Jennings to the C. P. Ry. 
datum at the crossing of Josephine street and found to be 24-11 feet below the 


base of rail ; the elevations being as follows : 
Elevation, feet 


Base of rail, Josephine street crossing........ PS 1,779 -50 
Br AG rey LCL 2 sk beh od hicks bale Dice sce. ewe dew te 1,756 -99 
Zero of gauge on pile in rear of boat-house.......... 1,755 «39 


* See Water Resources Paper No. 14, pp. 412-416. . USES, ’ 
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A change in the zero elevation of this gauge was made between 1910 and 
1911—the 1911 gauge being 134 inches higher. The explanation of the change 
appears to be as follows : The lower portion of the gauge of 1910, which was 
originally set with zero at ‘low water’, had been damaged. In 1911, a new 
gauge was established. Laterinthe year, it was discovered that the new gauge 
did not correspond with the upper portion of the old gauge, which still re- 
mained in its original position. The upper portion of the old gauge was, there- 
fore, in 1911, raised 134 inches, corresponding to the difference found to exist, 
and, as thus raised, constituted a part of the new gauge as employed for the 
1911 readings. 


Records taken by Mr. Astley were published in the Nelson News. Those 
for 1908 to 1911 are given below. Possibly further search in eae files of this 
newspaper might reveal other records. 


WATER LEVELS OF KOOTENAY LAKE AT NELSON, 1908 TO 1911 


(Records by Mr. Astley, copied from the Nelson News) 


Gauge Gauge Gauge Gauge 


Date height Date height Date height Date height 
1908 U 4? f A , 4 , ut 
June 11 14 11 June 17 1605 May 25 Aoki) April 21 2 6} 
12 15 p54 Bee jess 16 54 eZ bane. a De 3° N68 

eee AS 15:9 he eb 16 8 ees 13 84 2G 4 0 
SR 16 0 ssh Sate | 17 13 oe oO 13 10 fee 4 43 
Pre ehlO 16 8 Wace LAB ‘fad Sb £3.10 tee 4 9 
peat oly: Wes SRE 2S 17° 43 June 2 13 10 May 1 503.0 
crm lo 16 103 f= ee 17. 34 ; 3 £39) ES 9 fons: 
pat eA, 16 93 ERIS yes ‘ 4 Loe 27 wane 9 4 
Ai WOR Wits Cees Foner s: 20 17:20 i 7 13 4 EAE pe 
ape oe 163 25 th 28 16° 6 i 8 13°. June 2 9 8 
bile oo Doyle 1910 3 9 Poteet | Me 6 11- 24 
ean Ho ea ke April 23 eit ey LO 13 0 mates 126 
a C20 1544 BU he de Fuad nal gt | 13:39 cape rae 13 8 
tae 2, ies Se tLO 8! 6 Aaland is) 12 114 ats <8 14 8 
E28 14 11 35 D7 Oat Sg & 12d re eae 1570 
Bei aU) 144 7 a eeG 9 8 ale 12 103 pee 16; <3 
July 1 14 4 uo 10. 54 a 4G 12 104 see tG5 
F 2 14 2 May 2 10 10 ert 12 114 anne 7 16 4 
* ‘) 14 0 a 3 10 11 TUS 12 103 Mitt 28 16.3F 
‘f 4 13 104 . 4 10 113 vty 120 We!) to EG 16 24 
1909 i 5 Skeet) irae A | t2eut® July 1 16 0 
June 2 13 ‘s 6 Boog | eat Ss 120AG % - 15e%5 
a 4 1 ee : 7 B13 eee. 1 7 6 15.04 
5 12°3:74 st 9 1 Re ie) Lo} faa et 14-5 
‘ 6 £3072 cae © | 12 4 Oe 28 hg S Mo OES 13 - 4} 
is 8 14 13 Ted? 12 103 aly 2 (Wee a) WA 
* 9 14 6: ae eS tn 28 aH Dh Says Teas 
ype tes |) 14 93 ite | ek 13 4 Os ee 10 11 
ary el 15 23 Su CLO i ae 1911 Si ae 9 2 
x ape BS 98 eh a 13 7 Mar. 22 7 Ai eat 8 11 
pee | Sn ain 13. 7 April 1 Lao " 4 ee 
pete es BE py | Ne he Fits } as “ 7 7 93 
lr ALG 15 10 rey, 13 33 eas re Oetor26 1- 6 
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MISCELLANEOUS DISCHARGE MEASUREMENTS 


In the course of the reconnaissance investigation conducted by the Com- 
mission of Conservation in 1911, 1912 and 1913, various stream discharge 
measurements were made. For streams north of the Railway Belt and on the 
Pacific coast, these constitute, in most cases, the only stream flow data avail- 
able. Many miscellaneous measurements have also been made by the Pro- 
vincial Water Rights Branch and the British Columbia Hydrometric Survey. 
Some measurements are also available from other sources. From these various 
data, those which would be of most value in the consideratioa of power projects 
have been selected for presentation here. 

In this Report, relating as it does essentially to water-powers, it did not 
appear desirable to include a large number of miscellaneous measurements 
that have been made on the smaller irrigation streams. Data respecting these 
may be found in the Annual Reports of the Provincial Water Rights Branch, 
Victoria, and in the various Water Resources Papers of the Dominion Water 
Power Branch, Department of the Interior, Canada. 

For some streams having power possibilities, and upon which regular 
gauging stations have been maintained or recently established, the data avail- 
able were not of a character to permit summaries to be included in this report. 
However, certain discharge measurements were available, and, for the purpose 
of convenient reference, have been included in the following table. 

An asterisk (*) indicates the streams on which regular gauging stations have 
been or are being maintained. Reference may be made to ‘“‘List of Streams 
in British Columbia for which stream flow data are available,” for the periods 
for which records exist. 

In the table the streams are given in alphabetical order. In the first 
column the letters indicate to which main watershed or district the streams 
belong, thus : C.—Columbia river and tributaries (except Kootenay river); 
K.—Kootenay river and tributaries; F.—Fraser river and tributaries (except 
Thompson river); T.—Thompson river and tributaries; V.I.—streams on Van- 
couver Island; P.C.—streams on Mainland Pacific Coast (except Fraser river), 
These letters are the same as used in the ‘“‘List of Streams in British Columbia 
for which stream flow data are available,’’ and when used in connection with 
the column headed ‘Stream and Location of Measuring Section,’’ will enable 
the situation of the measuring station to be readily found on the map. 
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CHAPTER XVI 


ene ee 


Stream Flow Data 


Records by the United States Geological Survey—Water Resources Branch 


TREAM flow data for the United States are collected chiefly by the Water 
Resources Branch of the U.S. Geological Survey. ._The work was begun in 
1888 in connection with special studies relating to irrigation in the arid west, 
and, since June 30, 1895, appropriations have been made by the United States 
Congress ‘‘For gauging the streams and determining the water supply of the 
United States, and for the investigation of underground currents and artesian 
wells, and for the preparation of reports upon the best methods of utilizing 
the water resources.”’ In the execution of the work many state and private 
organizations have co-operated. : 


The Water Resources Branch has been the leader in the systematic gather- 
ing of stream flow data, and its able engineers have been pioneers in devising 
and improving methods incident to this work. _Much credit is due this organ- 
ization for its painstaking research and development of the methods now so 
generally employed in connection with hydrological investigations. The 
publications of the Branch, as well as the special publications of its Chief 
Engineer, Mr. N. C. Grover, and Chief Hydrographer, Mr. W. G. Hoyt, have 
been of very great assistance, not only to the United States, but also to other 
countries. | 


Measurements of stream flow have been made at about 3,800 points in the 
United States, and also at points in Alaska and in the Hawaiian Islands. About 
1,500 regular gauging stations are maintained by the Geological Survey and 
the co-operating organizations. In connection with this work, data respect- 
ing precipitation, evaporation, storage reservoirs, river profiles and water- 
power in many sections of the country have been collected and the results pub- 
lished in the Water Supply Papers. 


The custom of the Water Resources Branch has been to publish yearly 
reports. Prior to 1901, gauge heights and discharge measurements were 
publishedin Water Supply Papers or bulletins, and the estimates of monthly 
discharge were given in the Annual Reports of the Geological Survey; since 
1901, both classes of data have been published in the Water Supply Papers. 
In the annual publications, until the last few years, the various data were 
collated in 12 parts, each embracing an area whose boundaries coincide with 
the larger natural drainage basins of the country. Lately it has been found 
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necessary to sub-divide part XII—dealing with the North Pacific drainage 
basins—into three sections, XII-A, XII-B and XII-C. The district adjacent to 
British Columbia is known as the ‘Pacific Slope in Washington and Upper 
Columbia River.’ The following is a list of published Water Supply Papers 
containing data relating to this and other districts adjacent to British 
Columbia :* 


Washington and 


Lower Columbia river 


Year Upper Columbia river Snake river and Oregon 
Re Se 38 38 38 
a 51 51 51 
ee, rad SS bs wes 66. 75 66, 75 66, 75 
a a hee fe eek the 85 85 85 
tS Fe oe 100 100 100 
hh SS 135 135 135 
py i a a a 178 178 1777, 178 
ee ee 214 214 214 
EIN rss ct ea G k's oo oe 252 252 252 
oe at Se: eae 272 272 272 
| eee 292 292 292 
ee SS 312 312 312 
ee i 332A 332B 332C 
DR no Sos of oo wes 362A 362B 362C 
i 392 393 394 
a 412 413 414 


Through the courtesy of Dr. George Otis Smith, Director, United States 
Geological Survey, the revised hydrometric data to the end of 1915, relating 
to the more imfortant streams draining areas adjacent to British Columbia, 
and which are, therefore, international in character, have been made available 
for publication in this Report. 


These data include results from the field operations of the respective 
District Engineers—of the State of Washington, Mr. G. L. Parker; of Idaho, 
Mr. G. C. Baldwin; of Montana, Mr. W. A. Lamb; and of Oregon, Mr. F. C. 
Henshaw—to whom, with the officers before mentioned, the Commission of 
Conservation is much indebted for the data supplied, as well as for the many 
courtesies received from this Department of the United States Federal Govern- 


ment. 

A list of the stations for which records are here published, together with an 
Index to the Water Supply Papers where more detailed records respecting gauge 
heights and daily discharges, etc., may be found, follows. This Index corre- 
sponds to the Index for British Columbia stations. The United States records 
are arranged in a manner similar to the records for British Columbia. 


*The recent Water Supply Papers contain an annotated list of publications of the U.S. 
Geological Survey relating specifically to the section of the country dealt with in the respective 
papers. They also contain a list of reports by the Survey, covering a wide range of hydrological 
subjects of more general interest, and also give brief references to reports published by State and 
other organizations. See, for example, Water Supply Papzr No 412, pp. I-XL. Consult also, 
Wood, B. D., ‘Stream-gauging Stations and. Publications Relating to Water Resources, 1885-1913,’ 
U.S. Geological Survey, Water Supply Paper No. 340, Part XII. 

Tt Rogue, Umpqua, and Siletz rivers only. 
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LIST OF STREAMS CROSSING THE INTERNATIONAL BOUNDARY OR IN THE 
UNITED STATES ADJACENT TO BRITISH COLUMBIA, FOR WHICH STREAM FLOW 
DATA ARE HERE PRESENTED, WITH INDEX TO WATER SUPPLY PAPERS 


Water Supply Papers 


Name of stream : 
No. mad loca Onint Drainage] Records available 


gauging station area Limiting dates — /1909|1910]1911|1912]1913/1914|1915 
- 272 | 292 | 312 |3324|362a| 392 | 412 


Us: Sq. miles ; page| page| page| pa ge| pa ge| pa ge| page 
1 |Cascade river, 
near Marblemount.. 222*|Mar. 1909—April 1913a| 487| 627) 670|....| 37|....J.... 
2 |Pend-d’Oreille,f 
at Metaline Falls...| 25,600*/Oct. 1912—Dec. 1915. |° 758] 680}....].... Sf —SSpee10 
SU eke IAS ig eet 19:900*/@ct:. 1910—Dec. 19150)... 2] 65) Ol) “61 SSl sSOreaGy 
4 |Columbia river, 
athe Dalles si. 85.03 237,000*|June 1878—-Dec. 1915 | 69c¢]. 60c) - 50} d | € 4 fie 
5 |Flathead, North fork, 
at Columbia Falls. . 1,620*|Sept. 1910-—Dec. 1915 |....] 78] 75] 76] 69) 62) 119 
6 |Kettle river, 
AL OVC icin: 4,060*|Sept. 1913-Octs: 1915al iy ee ee 102} 160 
7 |Kootenay river, 
BE LAD DVS Go utoe tase 11,000*/Oct. 1910—Dec. 1915}... .} 118} (52) $2) 47) 4atOe 
8 |Moyie river, at Snyder (42>|Marty 1911- Dec L918 cas 57} 57} 52} 47| 104 
9 |Skagit river, 
at Marblemount.... 1,165t/Dec. 1908—May 1914a| 485] 620] 666) 37} 33) 33).... 
10 | at Reflector Bar.... £0957) DeemI9 1S —Deend Shs a5 oo ree Tas ce ee 31); 89 


Note—Numbers in first column refer to summary records which follow. 


U.S. I—CASCADE RIVER—near Marblemount, Wash. Drainage area, 222 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At a proposed site for a dam and power plant, 8 miles above the mouth and 8 miles 
above Marblemount. 


Records avatlable—March 8, 1909, to April 30, 1913. Station discontinued. 


Gauge—Vertical staff on the right bank. Prior to May 25, 1909, two gauges were used, the first 
from March 8 to 31, 1909, being located 500 feet below the present gauge ; and the second 
from April 1 to May 24, 1909, being located about 6 miles below the present gauge and set 
to read the same. No bench mark established. 


Channel—Gravel and cobblestones ; shifting in extreme floods. 
Discharge measurements—Made from a cable 100 feet below the gauge. 
Accuracy—Results good. 


Co-operation—Gauge height record and part of the discharge measurements furnished by the 
Skagit Power Co. 


* As estimated by the United States Geological Survey. 

t Revised value based on recent measurements. 

t In United States, known as the Clark fork. 

a Station discontinued. 

b Data for 1909 and 1910 at this station are not now considered reliable. 


c See also Water Supply Paper, No. 370, ‘Surface Water Supply of Oregon, 1878-1910,’ which 
gives revised data for the Columbia river at "The Dalles, including daily gauge heights and dis- 
charges, to Sept. 30, 1910. 


d See Water Supply Paper, No. 332c, p. 18. e No. 362c, p. 18. f No. 394. g No. 414. 


a 
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DISCHARGE MEASUREMENTS 
: Gauge ; 
Date Hydrographer Weagke Discharge Date Hydrographer ate Discharge 
Feet Sec.-feet Feet Sec.-fee 
1909 1909 ~ 
Mar. 8 sesse E. Rosselli... ....: 1-00! 344 Sept. 5 | Jesse E. Rossell........ 2°53 1,180 
April 2: COM ah,  ) LoNbee SOA 1:40! 500 nee OI RA ETE Te oF: 1-70 582 
‘ 2 Gui 20" To Anas 1:402 579 ae BEC ae he oe ee a. 1-80 667 
May 6 Oe SR ee ee ee 2-102 1,010 Oct. 12 BO. #85 RS se 2-02 823 
eS ane k GOs Pt Sk Women 1-972 960 Nov. 10 RG he ait Shoat ae 1-80 666 
June 3 Garde BARS coc nude, 4-103 2,780 1910 
ne bo] Osta BONN. one 3°50 2,520 Dec. 31 | Freeman and Gilkey.:..| 1-87 556 
a ey ‘EOS ASS (29g or 0: ee eae 2-93 1,510 1911 
aM LS Jesse FE. Rossell........ 3°30 2,000 Mor) Oh: uP Gilbey iors no, © 0-80 197 
a eS CGNs ant. oar, 2-50 1,200 JG, | Abert and Gilkey. .cs.'s : 1:05 275 
Tet pel COS ee Pokyee ne 2:65 best p, Nov. 7S. | Wa Wi Clittords. oo: oe 1:47 382 
am 28 Gon ee ye eee. 2°57 1,330 1912 
Aug. 12 TO an at, 2°38 986 June + .O-| 2. © Henson... ashok 3°69 1,820 
Neel O COL bs, cheatin 2°25 906 Oct: 24:1 BY By Storey-. oF ek Ni 1-14 297 
25 Oke t peled gam oie gn Seen © 2-40 1,030 
1Gauge No.1. 2% Gauge No.2. * Gauge heights to measurements beginning June 3, 1909, refer to gauge No. 3. 
MONTHLY SUMMARIES 
Dischirge in second-feet Run-off Discharge in second-feet Run-off 
depth in depth in 
Month Per |incheson || Month Per | inches on 
Max. Min. | Mean | squire | drainage Max. Min. | Mean | square | drainage 
mile area mile area 
1908 1909 
I ee pains wa Porn ahs 4nd ee some > Mar.!, 1,080 344 421 | 1-90 1-69 
a GARE SS a ae ie ee ee a ane ane April 678 455 543 | 2°45 2°73 
{EDR oo ls Ea Os Reece i ee ree Oar eee ee Muy 2,660 535 1,180 5°32 6°13 
ooniire. | SAN ES 2 2 as ne | ee So See June 6,310 1,440 2.320 | 10°5 11°71 
RUMEN nel cate a lra ets ci, < ail sien ia sey Sale aw ass Ashoka fad alan July 3,370 1,160 1,800 8-11 9-35 
4 ee Ye rRtare Pee oe? Aug 2,430 694 983 4°43 5-11 
Ee ee as dee oa aie US nis ad HES aie See ae a a Sept 1,240 494 835 3°77 4-21 
“CREA 3 wre cg\ Le ea Re eco Lee EERIE eta Rae eee VR in RR, Ge eee Octy iS % 1,320 472 647 2:91 3-36 
UST sgn a SINS aly Ba Eel eG LRP Ce aa ae Aes Nove. ¢.| 31,700 444 3,530 | 15°9 17°74 
Seton Woe Retna Sah hedens SES) a Whe clas saecdeat a siete ede Soe Sa mS Dec 4,000 436 1,100 4°95 5°71 
ET eee AE Lene toe TNE ae See Sore ef wel Oe ek eae Period..| 31,700 344 1,352 6-10 67°74 
: 1910 1911 
DAT... ; 1,800 284 498 2°24 2°58 FE eee 780 344 446 ¢ Ol 2-32 
Feb... 520 284 355 1-60 1:67 Feb.. 350 250 Bis * 24 1-29 
Mar... 1,900 400 976 4-40 5:07 Mar.. 900 212 376 1:69 1:95 
April.. 4,350 485 L 2h Oude. 58% 2 6°38 April.. 1,240 323, 516 2°32 2°59 
May.. 7,000 640 1,860 8°38 | . 9°66. May.. 4,960 731 ieo0 6:08 7-01 
June. . 6,060 404 1,220 5:50 6°14 June.. 7,500 1,190 3,130} 14°17 15°73 
wuly ..; 4,460 1,400 27250) | 102% 11:64 July.. 4,250 1,340 2,380 | 10°7 12-34 
Aug... 1,630 492 1,010 4-55 5°25 Aug. 1,720 678 1,080 4-86 5:60 
Sept... 1,280 418 674 3:04 3:39 Sept 1,840 290 848 3:82 4°26 
Oot. 8,700 670 2)560' | 11-5 13:26 Oct. 710 a2 312 1°41 1°63 
Nov.. 10,800 700 2270) 10°2 11:38 Nov 3,160 225 729 3°28 3°66 
Dec... 1,440 580 816 3°68 4°24 Dec 678 290 423 1-91 2-20 
Year. 10,800 284 1320) 5395 80:66 Year 7,500 P4P2 991 4°46 60°58 
1912 1913 
Jan. 1,490 250 500 2°25 2°59 Jan 350 228 278 1°25 1-44 
Feb.. 1,290 305 705 3°18 3°43 Feb 1,100 222 382 1-72 1-79 
Mar. 335 225 274 123 1-42 Mar 405 275 326 1°47 1:70 
April 585 Boo 393 FACE 1-98 April 2,490 281 738 3°32 3:70 
May 4,250 445 2,050 9-23 10:64 IN LES fatale | ere. cornece 5 0 Re Byun ANH LOL acne dae | Sere AMtae | Unc REV A Ate 
June 6,380 1,490 3,760 | 16:9 18:86 SULT Gaa rats aan eet teers) eee Ma keel takes cr! “oh tate eee pes LAR RL rains 
July 3,450 1,020 2,120 9.55 11:01 AH ULB Ye Oa GA ea te, rel bes TU Jee ih ASO etd NE Spf ad ha Ae 
Aug. 2,880 445 1,370 6°17 reall PDH Pee TP semen s elem a ote aed Sle aecitey. Oe: ll aberen ters [ealtels tere hee 
Sept 780 Die 473 2-13 2°38 ore] Erp Vues es el beech gaa ede Ege ecru Peace Ree Meg Fine ec ect 
Oct.. 780 250 324 1°46 1:68 ONT aan SPN Pere oo duces [eed eaters hea ate asic vol em ee decal ollie ae ees 
Nov. 1,970 275 626 2-82 3°15 INOW ee he ester nc atettes's cate voy. atsi-at oil scl nue -cuguanys | evebeitens nile: ieneesiaeaie centre 
Dec. 535 305 350 1°58 1°82 AD YerOmeaea Date ea ltr ester chewed hel OuPAS CN Raa (Se Sac tic Heed rea er oie 
Year 6,380 225 1,080 4°86 66:07 BEEN oe: AH | aap ese eg yp TON DH eMart CL Dn OPEN OL (aoe Nag oh FO 


1 For period Mar. 8 to 31. 


Note—Accuracy is A, except for following months, when it is B, namely, April to July and Nov. and Dec., 


1909, and May and June, 1910. Daily discharges were determined from rating curves used as follows : 


Mar. 8 to 


May 24, 1909, fairly well defined ; May 25 to Dec. 31, 1909, fairly well defined between 550 and 3,000 second-feet ; 


Jan. 1 to Dec. 31, 1910, fairly well defined between 200 and 3,000 second-feet ; 


fairly well defined below 3,000 second-feet. 


Jan. 1, 1911, to April 30, 1913- 
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U.S. 2—PEND-D’OREILLE RIVER—at Metaline Falls, Wash. 


Drainage area 25,600 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Just above Metaline Falls. 

Records avatlable—Oct. 1, 1912, to Dec. 31, 1915. 

Gauge—Staff in five sections, one inclined, the others verticai.f 

Channel and control—Control is formed by the crest of Metaline falls. Changes in control may 
be caused by a rock slide on the left side of the river at the falls. 

Discharge measurements—Made from a small ferry boat above the gauge, or from a boat held in 
position by a wire stretched across the river. The measurement of Feb. 11, 1914, was made 
from the ice cover 2,000 feet above the gauge. | 

Winter flow—Not seriously affected by ice. 

Accuracy—Results good. 


DISCHARGE MEASUREMENTS’ 


Gauge 


Date Hydrographer height Discharge Date Hydrographer nes Discharge 
Feet Sec.-feet Feet Sec.-feet 
1914 1915 
Feb. 11 Ue tue SLEWALL Ee eel a Olle 10,200 Junes 9 |2C7OeBrown ose oe 19°35 42,600 
June 11 Parker and Brown...... 28°17 38 68,100 ‘* 21 | Brown and Kornfeldt. ..| 19°29 42,700 
Dec. 4 Brown and Bailey...... 10:59 21,000 Sept. 10 | Parker and Richardson..| 7°67 13,900 
5 4 Gogh aes Wr eet 10:58 20,600 ey ld Gone alae eter 7°65 13,700 
1915 i i lbaey andbeart ketuet.a- 7°68 13,900 
Mar. 11 C. OSBrowne ee eee 5:30 4 9,730 


1 Discharge of Sullivan creek has been added to measured discharge to obtain total flow past gauge. 


2 Measured from ice cover 2,000 feet above gauge. 3% Measured from boat 1,500 feet above gauge. 4 Measuredi 
from boat 144 mile above gauge. 


“MONTHLY SUMMARIES 


: : te Run-ott : : 4 Run-off © 
| Discharge in second-feet Geetha Discharge in second-feet depth ans 
Month , Per |incheson}/ Month Per |inches on: 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1912 1913 
3) Fs Ae [Se eee ene oh ONT Daal ted A ecllee ene ar Jan 2 S20). ohn | Te ee ke 11,100 | 0°434 0-26 
1 2 OE he | REECE Rotey acd ye tral eee aio pet Stal hea Gis Gtasdl PRA Sahar ae Feb....| 138,900 7,720 | 11,100 | 0°434 0°45 
VEU Nese. re | eae ae cl 2 SR ee el ROE a | cee rallices aan ara Mar....| 13,900 | 11,700 | 12,800 | 0-500 0-58 
d.\5 03g Gievemen [rERReR CT Ere? BRN Mac nn ee em meal eo 4 aoe Oe I ei aan) April...}| 46,200 13,500 26,500 | 1:04 1°16 
INE SY aA So a pret aad OS Re ere elt Re aa oom | ee Pare | Led Suna ei May...| 79,400 | 46,500 | 57,900 | 2:26 2°61 
eRe Vetere 51 NEMS, ae io MA Ae aes WS al te 2d oe a June...| 111,000 | 82,900 | 102,000 | 3:98 4°43 
rib Utah espa Seer md AM liek to emeel Magee berg aon Pa be os ie kee Ue Es July...| 91,3800 | 43,200 66,100 | 2:58 2:97 
d's NVT aap ee Nttrere PRE nas eee reas es A atnee Al EE vs eenerct Notes seecticee Aug...:| 42;100%) 21.300) 1) 29; 50071 leds 1°32 
SIS Oe Aes] Neen anc cohen ee Bate SE ht iets ee Re eee Sept....| 21,100 | 13,200 | 16,300 | 0-627 0-70 
Oct.....| 19,000 | 15,700 | 17,600 | 0:688 0:79 Oct:.... | 13,000 1. 11.700 1) 121007) O:473 0°54 
Nov.....| 20,400 | 15,700 | 17,900 | 0-700 0°78 Nov....| 14,600 | 11,900 | 13,300 | 0-520 0°58 
DSc sor len GOO gstanc ee 16,100 | 0:°629 0-63 Dec....| 14,600 9,670 | 12,100 | 0-473 0-54 
Periods. oe ae SW AMEY SSB Ras FACE Poet nO RIA asco eee Period’. } 111,000 7/420: \ 31,840 4 Ie244 16°14 


1 For period Dec. 1-27. 2Jan. 16-31. 3 For period Jan. 16 to Dee. 31. 
Note—Discharges are determined from arating curve which is well defined between 9,000 and 80,000 second-feet.. 


* As estimated by United States Geological Survey. 

+t A gauge was installed at Metaline Falls in November, 1908. The station was first visited 
by Survey hydrographers in December, 1912. Prior to this date the two gauges had been knocked 
out and replaced, in turn, by another gauge. The third gauge consisted of a piece of the old gauge- 
driven into the sand and was not very stable. In April, 1913, the third gauge was replaced by a. 
fourth. The middle section of this gauge was carried out by the next high water, and readings. 
between 27 feet and 13 feet on the falling stage in July and August, 1913, were made on temporary 
gauges. In December, as the observer could not read the fourth gauge, he installed a temporary 
gauge Dec. 14, 1913, and read it until Feb. 10, 1914. Feb. 12, 1914, a new permanent gauge was: 
installed. Gauge readings prior to Oct. 1, 1912, are considered entirely unreliable. A good 


rating curve has been developed for the Metaline Falls gauge and estimates subsequent to Oct. 1,. 
1912, are considered reliable. 
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MONTHLY SUMMARIES—Continuwed 


: : 2 Run-off 5h. : if Run-off 

Discharge in second-feet iach Discharge in second-feet depth in 

Month Per |incheson || Month Per |incheson 

/ Max. Min. Mean | square } drainage Max. Min. Mean | square | drainage 

mile area mile area 
1914 1915 

Jans. 12,800 | 10,200 | 12,100) 0-473 0:54 Jan.. <<}; §35,100 8,760 11,300 | 0-441 | 0-51 
RED s.ic 6: 11,900 6,890 | 10,300 | 0-402 0-42 Feb.,....} 10,200 9,330 9,680 | 0-378 0-39 
Mar.....| 18,400 11,900 15,000 0-586 0:67 Mar....| 13,500 9,500 10,900 | 0-426 0-49 
April....| 39,900 | 18,600 | 27,900 1-09 1-22 April...| 30,800 | 13,900 | 20,800 | 0-812 0-91 
May....| 69,800 | 40,400 | 55,600 | 2-17 2°50 May...| 44,000 | 31,300 | 37,200 | 1-45 1-67 
June....| 70,100 | 54,300 | 64,200 | 2°51 2-80 June...| 44,000 | 40,700 | 42,700 | 1-67 1-86 
July....| 54,000 | 27,000 | 39,900 1°56 1-80 July...| 40,400 | 30,300 35,700 | 1°39 1-60 
Aug.....| 26,500 | 12,800 | 18,3800 | 0-715 0-82 Aug....}| 29,900 16,700 | 23,200 | 0-906 1:04 
Sept.....| 12,800 10,400 11,100 0-434 0-48 Sept....| 16,300 12,200 13,400 | 0-523 0-58 
Oct.....| 18,400 | 10,800 | 12,500 | 0-488 0:56 Cetov.<f 12,200 411,600 11,800 | 0-461 0:53 
Nov.....}| 21,800 | 15,400 | 19,700 | 0-770 0-86 Nov....| 12,600 | 11,300 11,800 | 0-461 0:51 
Dec.....} 21,300 | 12,400 | 16,300 0-637 0°73 Dec....| 12,600 | 11,600 | 12,100 | 0°473 0:55 
Near.) 70,100 6,890 | 25,240 | 0-987 13-40 Year 44,000 8,760 | 20,050 | 0-783 10°64 


U.S. 3—PEND-D’OREILLE RIVER—near Plains, Mont. Drainage area, 19,900 square miles * 


DESCRIPTION OF GAUGING STATION 


Locatton—At Cooper’s ferry, about 3 miles above Plains, Mont., and about 7 miles below the 
mouth of Flathead river. 


Records avatlable—Oct. 28, 1910, to Dec. 31, 1915. 

Gauge—Overhanging chain gauge on the right bank, about 150 feet below the ferry cable. On 
Nov. 28, 1911, a Barrett & Lawrence automatic gauge was installed 50 feet below the chain 
gauge and set to read the same. 

Bench mark—Nail in root of pine tree 35 feet northeast of gauge. Elevation 16-38 feet above 
gauge zero. 

Channel—Fairly permanent. 

Discharge measurements—Made from the ferry cable or from the highway bridge at Plains. 

Winter flow—Stream freezes over at the gauge for short periods, but is open at the control section 
below the gauge. Relation between gauge height and discharge little, if at all, affected by ice. 

Diverstons—A number of small ditches divert for irrigation from tributaries of Flathead river and 
headwaters of Pend-d’Oreille. 

Accuracy—Rating curve good, but gauge height record somewhat doubtful at times. 


DISCHARGE MEASUREMENTS 


Date Hydrographer em Discharge Date Hydrographer aug Discharge 
Feet Sec.-feet Feet Sec.-feet 

1910 1912 

Nov. 10 Raymond Richards:.... 5°51 10,300 nee 1d a@ sBeebens- see ate os 13°38 72,700 1} 
1911 

May 1 WitpAes anil seraenitere ae 8:75 29,000 Mayi2s iewrAo Lamb oe. 026. 2.4 15-30 92,800 2 

July 9 BA Jonest. arsieve 5 10-86 46,500 Sule 2O Re. be VOneS wv. ree chs 8:00 23,400 
AAS de Or DESDE. elem eee e 9°09 31,700 Wee sO? |W Ae woe Dec caink oe Fe 4°51 8,160 
oe 2G) Ha BOO ela sere 7°87 26.900 1914 

Aug. 7 Weta DN a el SPAS aH a 6:87 17,800 May 8 GON pce ate te haniee es 9°55 38,000 

Nov. 28 AO ace Ble 4°36 7,090 Sept. 18 OWI ia anal eis 4°58 8,720 


1 Surface velocities observed and coefficient of 0°86 used. 
2 Surface velocities observed and coefficient of 0°85 used. 


* As estimated by the United States Geological Survey. An estimate based on recent mea- 
surements, using the latest available maps for portion of watershed in British Columbia, gives 
20,000 square miles. 
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MONTHLY SUMMARIES 


: - i Run-off : : si Run-off 
Discharge in second-feet dapit is | Discharge in second-feet kel dante 
Month “Per jincheson || Month Per |incheson 
Max. Min. Mean | square } drainage Max. Min. Mean | square |} drainage 
mile area mile area 
1910 1911 
ST ELAR ie licen ere | Pe ek abated reek peut anced cote [oe oral ena ame Jann le 8,720 | - 6,970 8,010 | 0:403 0:46 
dS) ohana peur Pama cee BM RMN OU Ney LMI {Eh OPE hs ae ye el ac aaa tg ae Feb. . 6,970 6,020 6,440 | 0°324 0:34 
VERE SN Sta eet RT I ead eo ceva ox ee MNEs eae Recah tes ee Be Mar 10,900 6,240 8,070 | 0:406 0:47 
SA TOE TIE tt cin) PAL ees trtcace ie Sell Lancy ereate ne Be | Ree ae ete ec eee ea ey April? 11,700 | 10,900 |} 11,200 | 0-563 0-17 
VL yah oo cere Ne ace eles Sal sseotey rte ce [Le eee us cote eee ae May 3 36,600 | 28,200 |} 31,900 | 1-60 0:36 
pIfib b cK ep aisha DIL Oat Cet HE Re AAD ome oe ADE VOU a oh ak JUTSS . Malbiy once ok Wolatia a aca ecard aia rCI ee ia oalL cae AIRE tes eae 
Ago ie 5 Pega encL CLSeAl Wap Farr ae al MORNE Sot UY BAB a Ahad en ee July 4 46,600 | 18,000 | 30,600 | 1°54 1-32 
TAL il Sco RI tes Or ge RLS 2, owen Eh ng neo eat NPA Aug.. 19,700 9,400 | 14,400 | 0-724 0:83 
oie) Oks sours Inben Rates cal JOU peat ON RRA PAi rel oe Wepre Medan ttnas Gls 8 LS Sept 19,100 8,720 9,570 | 0-481 0-54 
Oct.1 9,760 9,400 9,490 | 0°477 ‘07 Oct 10,500 8,100 9,520 | 0-478 0°55 
Nov 14,700 9,400 | 12,400 | 0-623 0:70 Nov 8,400 6,470 7,770 | 0-390 0:44 
Dec 13,100 9,060 | 10,500 | 0-528 *61 Dec. 8,400 6,240 7,090 | 0:356 0-11 
Ee Gere aah ee eens Re EA Meee num Wad ie ah eRe a Ute dah Perrodes |e eiaeee aes G2020 0 Ye Tae ee Ne nea ae oe 
1912 1913 
FAT CN rors eee ee. 5,500 | 0-276 0-23 Jan 8,400 6,240 7,360 | 0:370 0:43 
Reb are 6,470 5,620 5,970 | 0-300 0:19 HED el eter fe 6,470 7,940 | 0-399 0:41 
Mar 8,100 5,290 5,860 | 0: 294 0:34 Mar 7,810 6,240 7,030 | 0°353 0-41 
April 22,700 ASO NE As OO) | EXD 707K 0:87 April 34,200 7,810 | 18,800 | 0°954 1°05 
May 73,600 | 23,300 | 49,300 | 2:48 2°86 May 106,000 | 29,700 | 538,900 | 2°71 3:12 
June 74,500 | 50,100 | 65,200 | 3-28 3:66 June 115,000 | 71,500 | 98,200 | 4:93 5:49 
July 51,000 19,200 32,400 | 1-63 1:88 July 69,200 23,800 | 42,800 | 2°15 2°48 
Aug 18,600 9,760 | 138,100 | 0-658 0:76 Aug 23,100 | 12,300 | 17,000 | 0:855 0:98 
Sept 10,900 9,400 | 10,100 | 0:508 0:57 Sept 11,500 9,350 | 10,100 | 0:507 0°57 
Oct 9,400 8,400 8,840 | 0-444 0:51 Oct 9,030 8,720 8,740 | 0: 439 0-51 
Nov 9,760 8,400 9,040 | 0-454 0°51 Nov.?.. 9,350 8,720 9,070 | 0:456 0:51 
BB Y-rome stay a Hers et eu | ate tah enya Men enti | ernie knee AUN tl Ye Wa ee Dec.... 9,030 6,850 8,040 | 0-404 0:46 
Period...| 74,500 OAT OW AM Ue Pewee ale val ieky out ge e 12-38 Year. ..}115,000 | 6,240 | 24,080 | 1-210 16°42 
1914 1915 
Jam as, on 7,600 6,620 7,410 | 0°372 0:43 Janieee 9,100 7,200 7,970 | 0-400 0:46 
Pebacsen 8,720 5,970 7,360 | 0-370 0°38 Reb. 8,050 7,090 7,350 | 0°369 0-38 
Mar) 410:700 7,600 8,590 | 0:432 0:50 Matr.... 7,600 6,850 7,180 | 0:361 0-41 
Aprile saline dso00 8,420 | 16,900 | 0-849 0:95 April...| 24,400 7,860 | 15,500 | 0-778 0:87 
May??...| 67,000 | 27,100 | 48,900 | 2°46 2°84 May. ..| 35,900 | 26,400 | 31,200 | 1-57 1°81 
June....| 62,300 | 36,700 | 49,200 :| 2:47 2°76 June. ..| 37,400 | 32,800 | 35,400 | 1°78 1°99 
July....| 85,100 | 14,600 | 23,800 | 1-20 1-38 July...| 32,800 | 19,400 | 26,500 | 1°33 V5 
Aue at O14 100s mS 20a nt OL600) nOs b50 0:61 Aug....| 18,800 | 10,400 | 14,400 | 0-724 0:83 
Sept.1... 8,720 8,420 8,480 | 0°426 |- 0°48 Sept....| 10,700 9,350 9,960 | 0-500 0:56 
Oct.12...; 11,900 8,130 9,830 | 0:494 0-57 Oct....} 10,400 8,720 9,370 ; 0:470 0:54 
Nov.....] 16,600 11,100 14,200 | 0-713 0:79 Nov... 8,720 8,130 8,560 } 0°4380 0:48 
Dec.3...| 11,900 7,860 9,510 | 0:478 0:55 Dec.15, . 9,030 7,700 8,660 | 0:435 0:50 
Year....| 67,000 5,970 | 17,900 | 0-900 12-24 Year...| 37,400 6,850 | 15,170 | 0-762 10°36 


1 For period Oct. 28 to 31. ?Aprillto8. *Mayl1lto6. 4July9to31l. 5Dec.1to8. ‘Jan. 1+t022; gauge 
heights of doubtful accuracy, mean discharge estimated at 5,500 second-feet by comparison with other stations. 7 Feb. 
13 to 29. 8 Discharge relation believed to have been affected by ice, Feb. 16 to 24, mean discharge estimated at 9,000 
second-feet. % Nov. 4 to 22 mean discharge estimated at 9,000 second-feet. 1° Gauge heights, May 8 to 18, estimated 
by comparison with gauge heights of Pend-d’Oreille at Thompson, Mont. 11 Partly estimated. 12 Daily discharge 
Oct. 16 to Nov. 30 was estimated from gauge heights at Thompson falls, 25 miles downstream, by the Montana Power 
Co. 38 Discharge after Dec. 20 was estimated from the flow of Pend-d’Oreille at St. Regis and Flathead river near 
Polson. Discharges Nov. 11 to Dec. 9 estimated from station at Thompson falls and Flathead river at Polson. 
15 Discharges Dec. 20 to 31 estimated by comparison with Pend-d’Oreille at St. Regis and Flathead river. 

Note—Daily discharges Oct. 28, 1910, to May 11, 1913, determined from a fairly well defined rating curve. Dis- 
charges May 12 to Dec. 21, 1913, determined from a rating curve that is well defined between 30,000 and 80,000 second- 
feet, and fairly well defined outside those limits. In 1914 and 1915 discharges were determined from a well-defined 
rating curve. 


U.S. 4—COLUMBIA RIVER—at The Dalles, Oregon Drainage area 237,000 square miles 


DESCRIPTION OF GAUGING STATION 


Location—At the dock of The Dalles, Portland and Astoria Navigation Co. 

Records available—June 1, 1878, to Dec. 31, 1915 ; maximum stages, 1858 to 1877.* 

Gauge—Vertical staff in several sections, attached to piling ; datum 45-6 feet above sea level,t 
known as the ‘Brooks’ gauge ; maintained by U. S. Weather Bureau ; read since Feb. 1, 
1892. Other gauges have been read as follows: High water periods, 1858 to 1877, gauge 
of Oregon Steam Navigation Co. at Lower Cascades landing; June 1 to Dec. 6, 1878, U.S. 
Engineer Corps’ gauge, Umatilla, Oreg.; Dec. 12, 1878, to Dec. 31, 1915, when ‘Brooks’ gauge 


(*) Discharge estimates 1879 to 1910 have been re-computed and results here given supersede 
ana, published in Water Supply Papers, Nos. 252, 272 and 292,of the United States Geological 
urvey. ; : 
(t) Compare Water Supply Paper No. 370, page 16. 
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was not read, U.S. Engineer Corps’ gauge above the Cascades; Oct. 10, 1879, to June 30, 
1881, U. S. Engineer Corps’ gauge at The Dalles.* 

Channel—Wide and deep ; volcanic rock covered with sand and silt ; control is rock reef at the 
Cascades ; practically permanent. 

Discharge measurements—In 1903, made with floats and with current meter at Cayuse rock, 7 
miles below The Dalles. In 1907, made with a current meter from a boat at the gauge. 
In 1908, made with floats at the gauge. In 1910 and 1913, made from the Northern Pacific 
Ry. bridge just above the mouth of Snake river, the discharges of Snake, Umatilla, John Day 
and Deschutes rivers at their mouths being determined from gauge readings and added to 
the measured discharge to give the flow at The Dalles. An allowance of one day was made 
for the time interval between Snake river and The Dalles. 

Rating curves—For discussion respecting rating curves and discharge estimates published in 
reports of United States Geological Survey, see statements made in Water Supply 
Paper No. 370, p. 17. 

Extreme stages—The highest flood of authentic record occurred in June, 1894. It was due to the 
coincidence of floods in the Columbia and Snake, accompanied by heavy rainfall in the lower 
drainage area. The snowfall all over the Columbia basin had been exceptionally heavy 
during the previous winter. The highest stage at Cascade locks was 49-7 feet at 4 p.m, 
June 6, corresponding to a discharge of 1,160,000 second-feet, or 4-89 second-feet per square 
mile. There is no authentic record of the flood of 1849, but it may have closely approached 
this flood in peak discharge. The lowest stage of which there is authentic record occurred in 
January, 1890, which also gives the lowest monthly mean on record. It was caused by a 
period of extremely cold weather following the driest year on record. The gauge above the 
Cascades could not be read on account of ice from Jan. 3 to 16, 1890. A reading was 
made on the gauge below the locks Jan. 7, and the discharge was determined from a relation 
of gauge readings to be 41,900 second-feet. Any sudden drop in temperature when the river 
is low seems to cause a marked dropping off in discharge. It is probable that all the extreme 
low stages have been caused in this way. In the annual report of the Chief of U. S. Engineers 
for 1879 it is stated that the low water of Jan. 18, 1879, was the lowest for the preceding ten 
years, but was 2 to 3 feet higher than the low waters of 1859 and 1862. This would seem to 
indicate that, in the earliest years of settlement of the country, there were periods during 
which the stage was as low as the lowest recorded stages, but probably no lower. 

Accuracy—The results as now computed are believed to be fair for 1878 to 1884, and excellent 
for later periods. The area tributary to Columbiariver between The Dalles and the Cascades 
is only about 1 per cent of the area above The Dalles and the discharge from this intermediate 
area is not much over 3 per cent of the total discharge. Variationsin this intermediate 
inflow probably cause little inaccuracy in the results of studies of relations of gauge heights. 

Co-operation—See Water Supply Paper No. 370, p. 18, United States Geological Survey. 


DISCHARGE MEASUREMENTS 


Gaug 


Date Hydrographer height Discharg® Date Hydrographer reer Discharge 
Feet Sec.-feet 1903 Feet Sec.-feet 
1903 : Feb. 17 | U.S. Engineer Corps....]| 1°80 76,200 
Jan. 20f | U.S. Engineer Corps..... 2°90 80,700 eS GOS hw i! ieee es 1:80 71,100 
eae do. iat laeroO 86,900 Hekate A) GOR Hea vara 1-60 76,400 
OOP GO aac 9-70 | 168,000 Be PAG: CLONE aa be te 1-40 72,100 
sor 28 GOA Re Rao ac 10-70 | 174,000 20 ro COR guar MR a ier a 1-40 77,300 
2 Bi Oae CO ee feet evedy. 9-00 | 142,000 1907 
OS Bale GOd ere bas ace 7°70 | 128,000 Oct sea Stevens. ses se lene 95,400 
Feb. 2/f oleh: Tel tie Aaa 6:00 | 109,000 1908 
aio COsAg Aes: 5:30 | 104,000 June 20f| H. D. McGlashan...... 36°20 | 630,000 
a BT GSag done (Mie: 4°30 95,300 July 9/f| McGlashan and Allen...| 27-40 | 444,000 
aa Oy Oy de eaor 3°70 89,700 1910 
fe GON WGel re: 3°50 88,700 Now! Iv) See- below... oO. oe ene 5:5 115,000 
pelos AGS ia) Wad: 3°30 85,100 1913 
355183 GOA 7 te: 3:10 83,500 June 16 Cow |) bite: ae Se ses A4lel 742,000 
ale OCR Peale met deny & 2-80 85,500 July 17 Goud Geer aa eee 22-4 356,000 
eos Cora ey ee nee 2-10 74,500 Nov. 21 CLOW ee caren A taney en 4.3 101,000 


f Float measurement. 


* For statement relating to checks on gauges, see,Water Supply Paper No. 370, page 17; 
U. S. Geological Survey. | . 
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DISCHARGES OF THE COLUMBIA RIVER AT THE DALLES, OREGON, 
COMPUTED FROM MEASUREMENTS AT PASCO, WASHINGTON 


472 
Mea- 
sured Umatilla river | John Day river | Deschutes river, 
dis- at Umatilla, at McDonald, at Moody, 
charge Oreg. Oreg. Oreg. 
Date Colum- 
DIGTIVER ts. oe 1 [ea TLR Seg ae LT ane: ial | ee | 
at Pasco, Gauge| Dis- |Gauge] Dis- | Gauge} Dis- 
Wash. height] charge | height] charge | height} charge 
19 
Soi 86,500 1 2-3 49 | 1°6 260 | 2-34 5,190 
1 
June 15...| 537,000 2°6 140 | 3-8 2,880 | 3-0 7,410 
2:6 140 | 2°35 930 | 2°6 5,980 
2°85 250! | 2215 745 | 2°6 5,980 


July 16-17| 303,000 
Nov. 20..| 61,200 


Snake river 
at Burbank, 
Wash. 


Gauge 
height 


36°3 


47+2 
38°8 
37°7 


Dis- 


charge 


23,000 


195,000 
46,000 
33,000 


1 Measured at Richland ferry, discharge of Yakimariver at Richland added. 


MAXIMUM GAUGE HEIGHT IN FEET OF COLUMBIA RIVER AT LOWER 
CASCADES LANDING, AND DISCHARGE IN SECOND-FEET, 

AT THE DALLES FOR 1858 TO 1877 

(Gauge heights observed by Oregon Steam Navigation Co.) 


Year nee Discharge Year 
RSD Si trans crane ect aers dee cos 84:3 563,000 LSOS8 a. te ese 
SS ON a te scapes Se ph ot 93:6 874,000 LESS S mong teenie 
SOOT a are ee Tact cree 87°35 668,000 US TO no secon nr mare 
gS ck eh ee AE Te 86:0 618,000 LS Tle Ae a tnsee es ee 
ESO 25E WM Natg teckensr ede tem otate 95-7 948,000 SEZs cies eee 
ESOS Liars meee ete eke ay eke 90-8 777,000 ESibarrs hp ee nes 
FS A ieee od ueree oth oS cae 87-1 654,000 DSi ene he Liat 
USOOU te eos are co eae 88:9 714,000 LST Oe a iets ee 
ES OGER Ate ance dass eee 92°6 839,000 LS COZ Sete, 
NS ied eee aren memes Wie eae 7:6 671,000 RoW hie ok pegbe ars 


cere 


sees 


seee 


1 High-water mark at The Dalles for 1862 was 48-9 feet, discharge 923,000 sec.-feet. 
2 High-water mark at The Dalles for 1876, 52-3 feet, discharge 1,000,000 sec. ft., at Cascades locks 43°4 
feet ; discharge 948,000 sec.-feet. 
Note—Discharge determined from a curve showing the relation between reading of the gauge of the Oregon 
Steam Navigation Co. at Lower Cascades landing and the gauge of the U. S. Engineer Corps above the Cascades. 
This relation curve isbased on comparative readings made from 1879to 1884 and is fairly well defined. Asst. Engi- 
neer Habershan, in a report made in 1874, states that the flood of 1849 was 5feet higher above Celilo falls than the 


flood of 1862. 


Height of the flood of 1849 probably overestimated. 


Discharge in second-feet 


Month 
Max. 
June 485,000 
July 370,000 
Aug. 222,000 
Sept 151,000 
Oct. 100,000 
Nov 93,200 
Dec 115,000 
Period...| 485,000 
ite eel 2-000 
Feb.....}: 95,000 
Mar.....}. 97,000 
April....] 232,000 
May 524,000 
June. ...}| 914,000 
July ..../ 914,000 
Aug.....| 607,000 
Sept 254,000 
OGESR, o2 152,000 
Nov 121,000 
Dec 93,000 
Year .| 914,000 


Min. 


370,000 
219,000 
155,000 
93,200 
82,900 
76,200 
71,000 


71,000 


Mean 


426,000 
273,000 
184,000 
124,000 
89,800 
83,500 
91,000 


181,600 


1880 


81,100 
68,300 
68,300 
87,400 
255,000 
536,000 
629,000 
258,000 
154,000 
113,000 
83,800 
75,400 


68,300 


y¥8,400 
77,200 
75,200 
151,000 
404,000 
698,000 
793,000 
386,000 
198,000 
131,000 
104,000 
80,700 


266,400 


MONTHLY SUMMARIES 


Columbia river at 
The Dalles 
Gauge]  Dis- 
height] charge are 
1910 
5*5 | 115,000 | Nov. 1 
1913 
41-1 | 742,000 | June 16 
22-4 | 356,000 | J’ly 17-18 
4-3 !1101,000 | Nov. 21 


nce Discharge 
81°8 483,000 
76:6 328,000 
90°8 777,000 
93-1 856,000 
89:6 737,000 
86:6 638,000 
841-9 582,000 
83:0 684,000 
96:0 958,000 
81-9 486,000 


This would indicate a maximum discharge for 1849 nearly as great as the maximum for 1894. 


Run-off - - cs Run-off 
denthe Discharge in second-feet dewhan 
Per |incheson || Month Per |incheson 
square | drainage Max. Min. | Mean | square |} drainage 
mile area mile area, 
1879 
Jan 71,000 61,200 | .65,900 | 0-278 0-32 
Feb 217,000 | 59,600 | 87,200] 0-368 0:38 
Mar 317,000 | 139,000 |} 181,000 | 0: 764 0-88 
April 453,000 | 313,000 | 360,000 | 1-52 1:70 
May 559,000 | 325,000 | 395,000 | 1-67 1-92 
1-80 2-01 June 643,000 | 559,000 | 612,000 | 2-58 2°88 
ja Wess Lido July 609,000 | 381,000 | 501,000 | 2-11 2°43 
0-776 0-89 Aug 379,000 | 209,000 | 275,000 | 1:16 1-34 
0-523 0°58 Sept 204,000 | 119,000 | 154,000 | 0-650 0:73 
0-379 0:44 Oct 124,000 | 91,000 | 110,000 | 0-464 0:53 
0: 352 0:39 Novy 93,000 | 75,400 | 85,400 | 0-360 0:40 
0-381 0-44 Dec 99,000 | 69,000 |] 85,400 | 0-360 0:42 
0-767 6:08 Year. ..| 643,000 | 59,600 | 242,700 | 1-023 13°93 
1881 
0-415 0-48 Jan 195,000 73,800 | 107,000 | 0-451 O- 52 
0: 326 0:35 Feb .| 361,000 77,800 | 211,000 | 0-890 0:93 
0: 317 0:37 Mar ...| 318,000 | 170,000 | 221,000 | 0-932 1-07 
0-637 0:71 April...| 495,000 | 278,000 | 386,000 | 1-63 1-82 
1-70 1:96 May. ..| 449,000 | 405,000 | 426,000 |} 1-80 2-08 
2°95 3°29 June 598,000 | 426,000 | 546,000 | 2-30 2-57 
3°35 3°86 July. ..] 556,000 | 313,000 | 431,000 | 1-82 2-10 
1:63 1°88 Aug....| 311,000 | 181,000 | 244,000 | 1-03 1-19 
0-835 0-93 Sept....]| 178,000 | 124,000 | 141,000 | 0-595 0-66 
0-553 0: 64 Oct. 130,000 | 99,100 | 110,000 | 0-464 0-53 
0-439 0:49 Nov 134,000 | 91,100 | 112,000 | 0-473 0:53 
0: 341 0:39 Dec 92,200 | 78,000} 86,400 | 0-365 0-42 
1-123 15335 Year 598,000 | 73,800 | 251,800 | 1-061 14°42 


Slee ep CW 4 La PASSU NE TED “STATES 473 
MONTHLY SUMMARIES—Continued 
: : a Run-off Ri kate ‘ r Run-off 
Discharge in second-feet deth to Discharge in second-feet deoth in 
Month Per inches on Month Per inches on 
Max. Min. | Mean | squre | drainage Max. Min. square } drainage 
mile area mile area 
1882 1883 
Jan.....| 94,400 | 60,400 | 78,400 | 0°331 0:38 Jan....| 148,000 | 58,800 | 387,100 | 0°368 0-42 
Feb.....]| 92,200] 60,400 | 66,700 | 0:281 0:29 Febes 148,000 63,600 | 87,500 | 0:369 0:38 
Mar.... .| 183,000 | 75,000 |} 95,600 | 0-403 0:46 Mar... .} 298,000 | 121,000 | 178,000 | 0-751 0: 87 
April....| 262,000 | 192,000 | 229,000 | 0-966 1-08 April. ..}| 283,000 | 167,000 | 197,000 | 0-831 0:93 
May. ...| 542,000 | 210,000 | 336,000 | 1°42 1:64 May. ..}| 525,000 | 195,000 | 404,000 | 1-70 1-96 
June. ...} 883,000 | 540,000 | 770,000 | 3°25 3°63 June. ..| 573,000 | 494,000 | 534,000 | 2-25 2°51 
July ....{| 648,000 | 321,000 | 477,000 | 2-01 2°32 July. ..| 542,000 | 244,000 | 397,000 | 1-68 1°94 
Aug.....|°313,000 | 200,000 | 263,000 | 1-11 1-28 Aug... .| 237,000 | 157,000 | 202,000 | 0-852 0:98 
Sept.....| 197,000 | 118,000 | 150,000 | 0-633 0-71 Sept....] 152,000 | 103,000 | 126,000 | 0-532 0:59 
Oct .-| 119,000 | 102,000 | 110,000 | 0-464 0:53 Oct... .] 100,000 | 79,000 | 90,800 | 0-383 0-44 
Nov.....| 113,000 | 79,000 | 94,400 | 0-398 0:44 Nov....]| 85,600 | 69,000 | 74,300 | 0-313 0°35 
Dec.....| 197,000 | 78,000 | 121,000 | 0-511 0:59 Dec....| 84,500 | 64,400] 73,500] 0+310 0° 36 
A GAES. 2. Year... .| 883,000 | 60,400 | 232,600 | 0-982 | 13-35 000 | 60,400 | 232,600 | 0-982 13°35 Year. ..1 573,009 | 58,800 | 204,300 | 0-862 11°73 
1884 1885 
Jan.....| 94,400 | 58,800/ 71,900] 0°303]) O-30 hee 94,400 038,800 7i,900 | 0-303 0: 3d Jane of 323,000 46,000 93,400 | 0-394 0:45 
Feb. ..| 163,000 45,800 71,900 0-303 0:33 Fet.3 | 190,000 95,400 | 164,000 | 0-692 0-72 
Mar.... .| 121,000 | 87,800 | 105,000 | 0-443 0°51 Mar... .]| 221,000 | 149,000 | 189,000 | 0-797 0:92 
April... . 286, ,000 | 117,000 | 203,000 | 0-857 0-96 April. ..}| 290,000 215.000 259,000 | 1-09 1+ 22 
May. ...| 607,000 | 250,000 | 404,000 | 1-70 1°96 May. . .| 434,000 | 237,000 | 372,000 | 1°57 1-81 
June. .. .}| 698,000 | 588,000 | 648,000 | 2°73 3-05 June. ..| 482,000 | 388,000 | 445,000 | 1-88 2°10 
July ....| 573,000 | 298,000 } 403,000 | 1°70 1-96 July. ..| 447,000 | 237,000 | 340,000 | 1-43 1°65 
Aug.....] 300,000 | 194,000 | 255,000 | 1-08 1-24 Aug... .| 233,000 | 183,000 | 203,000 | 0+857 0°99 
Sept.....} 195,000 | 123,000 | 166,000 |} 0-700 0-78 Sept....| 179,000 | 139,000 | 155,000 | 0-654 0-73 
Oct . -| 150,000 | 112,000 | 133,000 | 0-561 0:65 Oct... .| 149,000 | 96,700 | 122,000 |} 0-515 0:59 
Nov.....| 159,000 | 116,000 | 135,000 | 0:570 0-64 Nov....}| 115,000 | 92,800 |} 103,000 | 0-435 0-49 
Dec.....| 110,000 | 44,300 | 89,600 | 0-340 0°39 Dec... .| 110,000 | 92,800 | 103,000 | 0+ 435 0-50 
Year....| 698,000 | 44,300 Year... .| 698,000 !_ 44,300 | 223,000 | 0-941 | 12-82 _ 0-941 12-82 Year. ..' 482,000 | 76,000 | 212,400 ! 0-897 12°17 
1886 1887 
Jan.....| 203,000 | 64,400 | 101,000 | 0-426 | 0-49 || Jan....| 122,000 | 86,800 | 99,100 | 0-418 0-48 
Feb.....| 217,000 | 140,000 | 178,000 | 0-751 0:78 Feb....| 106,000 66,100 75,300 | 0:318 0:33 
Mar.... .| 134,000 | 109,000 | 122,000 | 0:515 0:59 Mar....| 258,000 | 73,000 | 176,000 | 0-743 0-86 
April.... 260, 000 | 129,000 | 209,000 | 0-882 0:98 April...| 282,000 | 235,000 | 259,000 | 1-09 1-22 
May. ...| 597,000 | 239,000 | 342,000 | 1-44 1:66 May. . .| 720,000 | 319,000 | 422,000 | 1-7 2-05 
June. ...}| 673,000 | 458,000 | 577,000 |} 2-43 Dit June. ..| 896,000 | 713,000 | 809,000 | 3-41 3°80 
July. ...| 456,000 | 266,000 | 351,000 | 1-48 ert July ...| 760,000 | 403,000 | 585,000 | 2-47 2°85 
Aug.. ...| 262;000 | 150,000 | 201,000 | 0-848 0:98 Aug.. ..| 393,000 | 228,000 | 289,000 | 1-22 1:41 
Sept. . ..| 147,000 } 101,000 | 125,000 | 0-527 0:59 Sept..../ 221,000 | 128,000 | 171,000 | 0-722 0:81 
Debi .cs 99/300 76,000 | 865, 900 0+ 362 0:42 Oct....}| 126,000 | 99,300 | 114,000 | 0-481 0-55 
Nov.....| 78,000} 62,800 | 69,700 | 0-294 0:33 Nov....}| 117,000 | 90,400 | 100,000 | 0-422 0°47 
Dec.....| 90,400 | 62,000 75,300 | 0°318 0-37 Dec....| 115,000 | 88,000 | 99,200 |] 0-419 0°48 
Year... .| 673,000 |_ 62,000 | 203,100 | 0-857 |_ 11-61 || Year. ..1| 896,000 |_ 66,100 | 266,600 | 1-124 | 15-31 
1888 1889 
Jan.....| 215,000 | 49,400 | 80,200 | 0-338 | 0-39 ,000 | 49,400 | 80,200 | 0-388 0°39 Jan, ..| ¢6,000 | 62,500 | 66,400 | O- 280 0° 32 
Feb.....| 190,000 | 123, ‘000 144,000 | 0-608 0-66 Feb....| 64,400'| 57,400 63,700 | 0-269 0:28 
Mar.... .| 137,000 | 102,000 | 120,000 | 0-506 0-58 Mar..../ 110,000 | 63,600 | 88,700 | 0-374 0-43 
April....| 306,000 | 128,000 | 189,000 | 0-797 0-89 April...} 179,000 | 110,000 | 152,000 | 0-641 0:72 
May. ...| 412,000 | 282,000 | 362,000 | 1°53 1-76 May. ..| 294,000 | 188,000 | 254,000 |} 1-07 1°23 
June... .| 564,000 | 420,000 | 515,000 |} 2-17 2-42 June. ..} 302,000 | 215,000 | 268,000 | 1-13 1°26 
July ....}| 451,000 | 262,000 | 338,000 |} 1-43 1°05 July ...| 213,000 | 167,000 | 183,000 | 0-772 0-89 
Aug.....| 256,000 | 190,000 | 213,000 | 0-899 1°04 Aug. ..| 172,000 | 119,000 | 149,000 | 0-629 0°73 
Sept.....] 188,000 | 120,000 | 153,000 | 0-640 0:72 Sept....| 120,000 | 78,000 | 96,400 | 0-407 0:45 
Oct,....} 119,000 | 89,200 | 102,000 | 0-430 0-50 Oct....| 95,400 | 79,000 | 87,500 | 0-369 0°43 
Nov.....| 109,000 82,300 93,200 | 0-393 0-44 Nov....} 88,000 69,000 te "400 0-327 0:86 
Dec.....] 94,100 78,000 | 85,500 | 0-361 0-42 Dec....]| 70,000} 54,800 64,600 | 0°273 0:31 
Year... .| 564,000 49,400 | 199,600 | 0-842 11°47 Year. ..!| 302,000 54,800 | 129,200 | 0° 546 t 4X 
1890 1891 
Jan.....| 67,000 | 41,9 ,000 | 41, 900 | 51,400 | 0-217 0:25 Jan....} 72,000 | 60,400] 65,900 | 0+278 0:32 
Bebo os. 197,000 | 62,000 | 117,000 | 0-494 0:51 Feb....] 71,000 | 58,800] 62, 600 0° 264 0°27 
Mar.... .| 179,000 | 59,600 | 120,000 | 0-506 0:58 Mar.... 108,000 57,400 | 73,700 | 0-311 0:36 
April....| 300,000 | 145,000 | 192,000 | 0-810 0:90 April...}| 219,000 | 88,000 | 137,000 | 0-578 0:64 
May. ...| 633,000 | 325,000 | 559,000 | 2-36 2°72 May. ..}| 441,000 |} 222,000 | 342,000 | 1-44 1-66 
June. ...| 532,000 | 388,000 | 437,000 | 1-84 2°05 June. ..} 448,000 | 379,000 | 420, ‘000 | 1-77 1-98 
OULVAe || SOL ‘000 248, '000 326,000 | 1-38 1-59 July ...] 370,000 | 254,000 | 306,000 |} 1-29 1:49 
Aug.....}| 246,000 | 157,000 | 194,000 | 0-819 0:94 Aug....| 250,000 | 159,000 | 205,000 | 0-865 1-00 
Sept.....]| 152 ‘000 90,400 | 121,000 | 0-511 0:57 Sept....} 159,000 | 108,000 | 132,000 | 0-557 0:62 
Oct.....| 95,400; 83,400] 89,100 | 0-376 0°43 Oct... .}| 108,000 | 80,100] 88,3006 | 0-373 0:43 
INOVer =. | 84,500) |.) 73.000 77,600 0°327 0:36 Nov....] 182,000 | 84,500 | 108,000 | 0-456 0:51 
Dec.....| 74,000} 65,200 | 69,600 | 0-294 0:34 Dec....}| 110,000 | 90,400} 99,800 | 0:°421 0:49 
Year... .! 633.000,! 41,900 | 196.100 | 0-828 11-24 Year.. ‘448.000! 57,400 | 170,000 a car...) ©89-000i1 41,900 | 196.100 } 0° 828 | 11-24 |] Year... 448.000! 57,400 | 170,000 | 0-717.|  9+.77_ vale 9°77 
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: : su Run-off : * ¢ Run-off 
Discharge in second-feet depth in Discharge in second-feet donthin 
Month Per |incheson |} Month Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1892 1893 
Jan 95,400 68,000 79,000 | 0:333 0:38 Jan 93,000 69,800 77 “jan....| 93,000] 69,800] 77,700] 0-328) 0-38 0-328 0-38 
Feb 84,700 66,200 73,000 | 0° 308 0:33 Feb. 105,000 61,300 81,900 | 0-346 0°36 
Mar. 164,000 84,700 | 127,000 | 0°536 0: 62 Mar 115,000 63, 400 71,000 | 0-300 0:35 
April. ..| 177,000 | 128,000 | 153,000 | 0:-646 0:72 April 249,000 | 130,000 | 170,000 | 0-717 0-80 
May. ...| 568,000 | 166,000 |} 298,000 | 1:26 1°45 May 613,000 | 252,000 | 441,000 | 1°86 2°14 
June 607,000 | 481,000 | 544,000 | 2-30 2°57 June 679,000 | 534,000 | 597,000 | 2:52 2-81 
July .| 583,000 | 281,000 | 447,000 | 1°89 2:18 July 528,000 | 390,000 | 465,000 | 1°96 2°26 
Aug. 278,000 | 160,000 | 210,000 | 0: 886 1-02 Aug. 381,000 | 185,000 | 273,000 | 1°15 1°33 
Sept 159,000 | 131,000 |} 145,000 | 0-612 0:68 Sept 181,000 | 120,000 | 150,000 | 0°633 0°71 
Oct 131,000 96,000 | 111,000 | 0:468 0: 54 Oct 150,000 | 108,000 | 122,000 | 0°515 0°59 
Nov 118,000 91,000 | 98,200 |} 0-414 0:46 Nov....| 170,000 | 107,000 | 142,000 | 0°599 0:67 
Dec 99.000 69,000 | 86,000 | 0°363 0:42 Dec .| 218,000 | 118,000°} 166,000 | 0: 700 0°81 
Year....| 607,000 66,200 | 197,600 |. 0-834 Krewe Year 679 _Year. . .| 679,000 | 61,300 | 229,700 | 0-969 | 13-21 _ 61,300 | 229,700 | 0:969 13°21 
1894 1895 
Jan....| 219,000 | 102,000 | 145,000} 0-612 | O- 219,000 | 102,000 | 145,000 } 0-612 0-71 Janecw.| UdL,000 “jan....| 131,000 | 81,200} 102,000 | 0°4301 0-50 200 | 102,000 | 0-430 0:50 
Feb. 142, ‘000 88,300 | 114, ‘000 0:481 0:50 Feb... .| 132,000 80,100 94,000 | 0:397 0:41 
Mar. 284,000 | 113,000 | 163,000 | 0-688 0:79 Mare: 137, 000 | 105,000 | 119,000 | 0-502 0:58 
April.. 465,000 | 266,000 | 323,000 | 1°36 1°52 April...} 276,000 | 143,000 | 182,000 | 0-768 0:86 
Ske ay ,020,000 | 395,000 | 575,000 | 2-43 2°80 May...| 475, ‘000 281,000 | 376,000 |} 1°59 1:83 
June. ..|1,160,000 | 739,000 | 970,000 | 4-09 4°56 June. ..| 459,000 | 342,000 | 381,000 | 1°61 1°80 
July...} 716,000 | 376,000 | 553,000 | 2°33 2°69 July. ..| 392,000 | 264,000 | 348,000 | 1°47 1-70 
Aug. 372,000 | 217,000 | 271,000 | 1-14 1°31 Aug.. ..}| 250,000 | 148,000 | 206,000 | 0-869 1:00 
Sept 217,000 | 187,000 | 175,000 | 0:738 0:82 ept....] 149,000 | 108,000 | 129,000 | 0:544 0-61 
Oct 139,000 | 125,000 | 133,000 | 0-561 O° 65 Oct... .}| 105,000 84,500 96,500 | 0-407 0°47 
Nov 150,000 | 129,000 | 136,000 | 0° 574 0-64 INOW. 85,500 74,000 78,600 | 0-332 0:37 
Dec 140,000 88,000 | 114,000 | 0°481 0:55 Dec....} 79,000 70,000 75,300 | 0°318 0-37 
Years: il, Year.. .11,160,000 | 88,000 | 306,000 | 1°291 | 17°54 © 000 88,000 | 306,000 | 1°291 17°54 Year: |.475, _Year_..| 475,000 | 70,000 | 182,300 | 0-769 | 10°50 _ 70,000 | 182,300 | 0° 769 10°50 
1896 1897 
Jan.....| 125,000) 70,000} 90,000] 0-381) 0-44 125,000 70,000 90,000 aa 381 0:44 ‘Jan....| 134,000 | 98,000 | 115,000 | 0°485 | 0°56 134,000 98,000 | 115,000 | 0°485 0°56 
Bebe oe 123.000 81,100 92,600 | 0-391 0°42 Kebess al'155:000 98,000 | 128,000 |} 0°-519 0:54 
Matr.. 212,000 | 103,000 | 134,000 | 0-565 0:65 Mar....| 208,000 84,500 | 109,000 | 0-460 0°53 
April. 206,000 152,000 180,000 | 0-760 0-85 April...| 501,000 | 130,000 | 299,000 | 1-26 1-41 
ay. 426,000 | 205,000 | 268,000 } 1°13 1-30 May. ..| 780,000 | 447,000 | 624, ‘000 2°63 3°03 
June. 785,000 | 481,000 | 679,000 | 2°86 3°19 June. ..}| 739,000 | 445,000 | 540,000 | 2:28 2°54 
July 778,000 | 386,000 | 639,000 | 2:70 3-11 July...] 451,000 | 263,000 | 372,000 | 1-57 1-81 
Aug 372,000 |} 191,000 | 256,000 | 1-08 1:24 Aug.. ..| 255,000 | 192,000 | 210,000 | 0-886 1°02 
Sept 191,000 | 114,000 | 157,000 | 0: 662 0:74 Sept....] 188,000 } 102,000 | 137,000 | 0-578 0° 64 
Oct 110,000 78,000 89,300 | 0:°377 0:43 Oct....| 106,000 85,600 97,100 | 0-410 0-47 
Nov 194,000 78,000 | 122,000 | 0°515 0:57 Nov....| 165,000 82,000 | 114,000 | 0-481 0:54 
Deer. 212,000 | 102,000 | 163,000 | 0:688 0:79 Dec....| 168,000 | 117,000 | 141,000 |} 0°:595 0:69 
Year 785, Year... .| 785,000 | 70,000 | 239,200 | 1-010 | 1373 _ 70,000 | 239,200 | 1°010 13°73 Year: _Year. . .| 780,000 | 82,000 | 240,100 | 1-013 | 13+78 000 82,000 | 240,100 | 1-013 13°78 
1898 1899 
Janene 155,000 84,700 | 113,000 | 0°477 0:55 Jan....} 142,000 71,400 98,500 | 0°416 O- “‘Jan....) 142,000] 71,400] 98,500] 0-416] 0-48 _ 
Feb 260,000 82,900 | 147,000 | 0-620 0:65 Feb....| 130,000 80,200 | 109,000 | 0-460 0°48 
Mar 181,000 | 118,000 | 147,000 | 0-620 0°71 Marts.) 126; ‘000 94,000 | 106, 000 0-447 0-52 
April 337,000 } 111,000 | 201,000 | 0: 848 0:95 April... 245, 000 | 120,000 | 192,000 | 0:810 0:90 
May. 594,000 | 328,000 | 420,000 | 1°77 2:04 May. ..} 469,000 | 201,000 | 309,000 } 1:30 1°50 
June. 649,000 | 547,000 | 603,000 | 2°54 2°83 June. ..| 787,000 | 471,000 | 638,000 | 2°69 3°00 
July 541,000 | 300,000 | 399,000 } 1-68 1:94 July ...| 727,000 | 447,000 | 614,000 | 2-59 2°99 
Aug 291,000 | 202,000 | 237,000 | 1-00 1:15 Aug.. ..| 485,000 | 232,000 | 307,000 | 1-30 1°50 
Sept 199,000 | 116,000 | 143,000 | 0-603 0: 67 Sept...| 230, ‘000 168, '000 193,000 | 0-814 0-91 
Oct 114,000 85,600 97,400 | 0-411 0:47 Oct... .} 168,000 | 125,000 | 140,000 | 0-591 0-68 
Nov 87,400 78,600 83,600 | 0°353 0:39 Nov....| 166,000 | 112,000 | 130,000 | 0-549 0-61 
Dec 84,700 58,000 68,500 | 0-289 0:33 Dec....| 194,000 | 132,000 | 157,000 | 0-662 0:76 
Year 649,000 58,000 | 221,600 | 0°935 12:68 Wears 1oe, _Year. . .| 787,000 | 71,400 | 249,500 | 1°052 | 14°33 71,400 | 249,500 | 1-052 14°33 
1900 1901 
Jan .| 251,000 } 138,000 |-168,000 | 0-709 0-82 Jan....] 160,000 | 108,000 | 129,000 | 0:544 O° “Jan... .] 160,000 | 108,000 | 129,000 | 0°544 | 0-63 
Hebaun. 142,000 | 108,000 | 125,000 | 0:527 0°55 Feb... .| 206,000 81,100 | 122,000 | 0°515 0-54 
Mar 230,000 | 132,000 | 187,000 | 0-789 0:91 Mar....| 269,000 152,000 187,000 | 0-789 0:91 
April 303,000 | 216,000 | 272,000 | 1°15 1-28 April...} 211,000 | 137,000 | 165,000 | 0-696 0°78 
May 536,000 | 291,000 | 450,000 | 1-90 2-19 May... 646, 000 | 205,000 | 429,000 | 1°81 2°09 
June 441,000 | 381,000 | 411,000 | 1:73 1-93 ALINE. .- ren 000 | 405,000 | 516,000 |} 2°18 2°43 
July 437,000 | 239,000 | 323,000 | 1°36 1-57 July... 2,000 | 286,000 | 340,000 | 1:43 1°65 
Aug 239,000 | 152,000 | 187,000 | 0-789 0:91 ASTER ii 000 | 166,000 | 219,000 | 0:924 1:07 
Sept 157,000 | 120,000 | 136,000 | 0-574 0:64 Sept....] 165,000 | 99,000 | 132,000 | 0-557 0-62 
Oct 137,000 99,000 | 114,000 | 0-481 0:55 Oct... .} 101,000 77,000 | 85,800 | 0:362 0:42 
Nov 142,000 | 106,000 | 125,000 | 0-527 0:59 Nov....| 94,000 77,000 83,900 | 0°354 0:40 
Dec 180,000 | 111,000 | 138,000 | 0-582 0-67 Dec... .} 114,000 77. 800 92,500 | 0-390 0°45 
Year 536,000 99,000 | 219,700 | 0-927 12°61 Year.. .| 662,000 77,000 | 208,400 | 0-880 11°99- 
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. : e Run-off : : § Run-off 
Discharge in second-feet denthin | Discharge in second-feet deoth in 
Month Per | incheson |} Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean |} square | drainage 
mile area mile area 
1902 1903 
Sane... 102,000 70,600 88,300 | 0:373 0°43 Jan 178,000 85,600 | 117,000 | 0-494 0-57 
Feb.....| 140,000 } 58,000 | 101,000 | 0°426 0-44 Feb. 125,000 73,800 87,700 | O- . 
Mar.....| 141,000 | 91,000 | 110,000 | 0:464 0:53 Mar....| 192,000 | 74,600 | 97,400 | 0: ° 
April....} 194,000 | 88,300 | 143,000 | 0-603 0°67 April.. .| 252,000 | 160,000 | 191,000 | 0: ‘ 
May. ...| 635,000 | 177,000 | 358,000 | 1-51 1-74 May...| 374,000 | 240,000 | 309,000 | 1- . 
June. ...| 644,000 | 432,000 | 537,000 | 2-27 2°53 June...| 787,000 | 385,000 | 683,000 | 2: ‘ 
July. .../ 483,000 | 323,000 | 407,000 | 1-72 1:98 July....| 642,000 | 291,000 | 426,000 | 1- . 
Aug... ..}| 315,000 | 176,000 | 231,000 | 0-975 1-12 Aug... .| 286,000 | 174,000 | 216,000 | O- *05 
Sept.. ...| 170,000 | 99,000 | 125,000 | 0-527 0°59 Sept 172,090 | 130,000 | 149,000 | O- . 
Oct.....} 95,000 76,200 83,600 | 0-353 0-41 Oct 173,000 | 135,000 | 155,000 | O- : 
INGVe. .. «| > 93,000 75,400 84,800 | 0°358 0-40 Nov....}| 142,000 | 123,000 | 133,000 | O- . 
Dec.....| 96,000 72,200 | 84,800 | 0:358 0-41 Dec 135,000 | 101,000 | 122,000 | O- . 
Year....| 644,000 58,000 | 196,100 | 0-827 11-25 .| 787,000 73,800 | 223,800 | O- °{ 
1904 1905 
Jan.....| 108,000 ; 89,200; 99,600 | 0-420 0:48 Jan....{ 80,200 57,400 66,500 | 0°281 0°32 
Feb.....| 165,000 | 80,200 | 100,000 | 0-422 0:46 Feb....} 75,400] 52,600} 62,900 | 0°265 0°28 
Mar.....}| 248,000 | 118,000 | 168,000 | 0-709 0:82 Mar 130,000 | 78,600 | 106,000 | 0-447 0°52 
April. ...| 479,000 | 164,000 | 337,000 | 1-42 1°58 April...}| 188,000 | 114,000 | 131,000 } 0-553 0-62 
May....} 629,000 | 445,000 | 508,000 | 2-14 2:47 May. ..} 252,000 | 172,000 ; 206,000 | 0-869 1-00 
June. ...} 602,000 | 467,000 | 559,000 | 2:36 2°63 June. ..| 412,000 | 269,000 | 357,000 } 1°41 1-68 
July ....| 467,000 | 261,000 | 397,000 | 1°68 1-94 July. ..| 311,000 | 204,000 | 246,000 | 1-04 1-20 
Aug.....| 254,000 | 147,000 | 200,000 | 0-844 0:97 Aug.. ..| 205,000 | 124,000 | 175,000 | 0-738 0:85 
Sept.....} 143,000 98,000 |-122.000 |} 0-515 0°57 Sept....| 121,000 77,800 | 95,500 | 0°403 0-45 
Oct.....| 96,000 | 75,400 | 84,700 | 0-357 0-41 Oct .| 115,000 | 92,000 | 103,000 | 0-435 0-50 
Nov 78,600 68,300 72,600 | 0-306 0-34 Nov 93,000 73,800 79,000 | 0°333 0:37 
iD) eae 78,600 | 66,900 71,800 | 0°303 0°35 Dec .| 76,200 62,700 67,400 | 0:284 0°33 
Year... .| 629,000 66,900 | 226,700 | 0:957 13:02 Year. ..| 412,000 52,600 | 141,300 | 0-597 8-12 
1906 1907 
Jan.....| 72,200; 59,200} 63,500] 0-268) O-31 72,200 59,200 63,500 | 0-268 0-31 Jan....} 142,000 77,800 | 105,000 | 0-443 0:51 
HeD ress. s's 102,000 64,100 76, "700 0-324 0:34 Feb....| 212,000 | 113,000 | 158,000 | 0-667 0:69 
Mar.....} 157,000 aoe '800 92,200 | 0:389 0:45 Mar 251.000 129,000 | 167,000 | 0-70 0-81 
April. . 264,000 | 165,000 | 203,000 | 0-857 0:96 April 289,000 | 156,000 | 234,000 | 0-987 1-10 
May.. 345,000 | 258,000 | 299,000 | 1°26 1-45 May. ..| 522,000 | 248,000 | 379,000 | 1-60 1°84 
June. ...| 374,000 | 278, ‘000 332, ‘000 1:40 1-56 June 587,000 | 481,000 | 582,000 | 2-24 2-50 
July ....} 300,000 | 229,000 | 278,000 | 1-17 1-35 July 532,000 | 305,000 | 431,000 | 1-82 2-10 
Aug.....| 223,000 | 125,000 | 168,000 | 0-709 0:82 Aug. 305,000 | 178,000 |} 230,000 | 0-970 1:12 
Sept...../ 131,000 | 100,000 | 115, ‘000 0-485 0:54 Sept....| 180,000 | 135,000 | 162,000 | 0-684 0-76 
OF ae 108, 000 85,600 | 91,700 | 0:387 0-45 Oct .| 135,000 | 96,000 | 116,000 | 0-489 0-56 
Nov.... .| 260, ‘000 92,000 | 136,000 | 0-574 0:64 Nov....| 95,000 | 83,800 | 88,100 } 0°372 0-42 
Dec. 155,000 | 105,000 | 123,000 | 0-519 0-60 Dec....] 118,000 | 77,800 | 88,300 | 0-373 0-43 
Year... .} 374,000 |) 59, Year... .1 374,000 |_ 59,200 | 164,800 | 0°695 | 9-47 164,800 | 0-695 9-47 Year. ..! 587,000 77,800 | 224,200 | 0-946 12°84 
1908 1909 
WAU. 24) 30,400 66,200 75,200 | 0-317 0:37 Jan . | 275,000 63,400 | 107,000 | 0:451 0-52 
eb... 69, 800 | 59,900 | 66,200 | 0-279 0-30 Feb 140,000 | 84,700 | 103,000 | 0:435 0:45 
Mar. . 225, 000 | 69,800 | 116,000 | 0-489 0:56 Mar 130,000 | 92,000 | 108,000 | U-456 0:53 
April....| 303,000 110, 000 188, 000 | 0-772 0-86 April 187,000 | 132,000 | 150,000 | 0-633 0-71 
May. ...| 401,000 | 269,000 | 344,000 | 1-45 1°67 May. ..| 388,000 | 173,000 | 231,000 | 0-975 1-12 
June -| 653,000 | 399,000 | 587,000 | 2-27 2°53 June.” «| 675; ‘000 395,000 592,000 2°50 2°79 
ULV ccc cnrot 1 OOD) 316). 000 413, 000 1-74 2°01 July 555,000 | 284,000 } 422,000 | 1-78 2°05 
Aug. ‘ 310, 000 | 159, 000 204,000 | 0-861 0:99 Aug 283,000 | 146,000 | 203 ‘000 0: 857 0-99 
Sept 155,000 | 102,000 | 121,000 | 0-511 0:57 Sept 154,000 | 106,000 | 129,000 | 0-544 0:61 
Oct e102, ‘000 83,800 | 90,400 | 0-381 0:44 Oct 105, ‘000 91,000 | 101, 000 0:426 0:49 
Nov 97,000 | 82, '900 88,000 | 0-371 0°41 Nov 220,000 | 90,100 | 128,000 | 0-540 0:60 
Dec 91,000 | 66,900 | 78,300 | 0-330 0:38 Dec 198,000 | 97,000 | 141,000 | 0-595 0:69 
Year .| 653,000 | 59,900 | 193,000 | 0-814 Year... .| 653,000 | 59,900 | 193,000 | 0-814 | 11:09 _ Year. ..|675,000 63,400 | 201,300 | 0-850 11:55 
1910 . 1911 
Jan.....| 125,000 | 86,500 | 108,000 | 0-456 | 0-53 125,000 | 86,500 | 108,000 | 0-456 0°53 Jan....| 90,100 | 69,800 79,000 | 0°333 0:38 
Feb.....| 122,000 79,400 92,400 | 0:390 0-41 Feb 113,000 63,400 79,200 | 0°334 0:35 
Mar. .| 892,000 | 136,000 | 272,000 } 1-15 1°33 Mar 154,000 | 62,700 104,000 0:439 0°51 
April 485, ‘000 249,000 322. ,000 | 1°36 Ta52 April 212,000 | 134,000 | 154,000 | 0°650 0°73 
May 566,000 | 488,000 | 493,000 | 2-08 2°40 May 376,000 | 215,000 | 306,000 | 1°29 1:49 
June 485,000 | 311,000 | 397, ‘000 1°68 1°87 June 574,000 347, 000 } 503,000 | 2°12 2°36 
July. ...} 307,000 197, 000 | 238,000 | 1-00 a boa Ws July 520,000 |} 258,000 | 378,000 | 1°59 1°83 
Aug. 197,000 | 125,000 | 160,000 | 0-675 0:78 Aug 255,000 | 136,000 | 187,000 | 0-789 0:91 
Sept 121,000 81,100 } 93,200 | 0-393 0:44 Sept 135,000 | 97,000 | 120,000 | 0-506 0-56 
Oct 118,000 | 81,100 | 102,000 | 0-430 0°50 Oct 98,000 | 75,400 | 84,900 | 0°358 0:41 
Nov 150,000 104, 000 | 121,000 | 0-511 0:57 Nov 95,000 73,000 78,100 | 0°330 0:37 
Dec 138,000 | 91,000 | 113,000 | 0:477 0:55 Dec 77,800 | 63,400 | 69,800 | 0°295 tis 
Year 566,000 | 79,400 ! 209,300 | 0: 883 12- xear... .! 566,000 |_ 79,400 | 209,300 | 0-883 | 12-05 || Year. ..1 574,000 | 62,700 | 175,000 | Ur foe | Aa Year. ..! 574,000 | 62,700 | 178,600 | 0: 754 10:24 
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MONTHLY SUMMARIES—Continued 


. : f Run-off Oey Rp GQ e Run-off 

Discharge in second-feet depth in ._- sEscharge i eecond-tget death-in 

Month Per | incheson |} Month Per | inches on 

Max. Min. | Mean | squire | drainage Max. Min. Mean | square | drainage 
| mile area mile area 

1912 1913 
Jane... «| 118000 52,000 80,800 | 0-341 0-39 Jan....| 87,400 66,900 74,900 | 0:316 0:36 
Hebe y. 141,000 | 85,600 | 110,000 | 0-464 0:50 Feb....} 100,000 | 63,400 | 76,400 | 0°322 0:34 
Mars cL 000 76,200 81,900 | 0-346 0-40 Mar....} 125,000 73,000 | 98,100 | 0-414 0-48 
April....| 219,000 | 113,000 | 181,000 | 0-764 0:85 April. ..| 308,000 | 155,000 | 228,000 | 0-962 1°07 
May. ...| 547,000 | 225,000 | 372,000 | 1:57 1-81 May. ..} 631,000 | 246,000 | 376,000 | 1-59 1°83 
June....| 568,000 | 471,000 | 522,000 | 2-20 2°46 June. ..| 759,000 | 583,000 | 694,000 | 2-93 3°27 
July. ...] 451,000 | 218,000 | 305,000 | 1-29 1:49 July...| 574,000 | 275,000 | 392,000 | 1-65 1-90 
Aug.....| 218,000 | 143,000 | 180,000 | 0-759 0°88 Aug.. ..} 269,000 | 157,000 | 210,000 | 0-886 1-02 
Sept.....| 156,000 | 99,000 | 129,000 | 0-544 0:61 Sept....| 156,000 | 121,000 | 141,000 | 0-595 0-66 
Oct.....| 99,000 | 85,600] 89,200 | 0:376 0-43 Oct... .| 120,000 | 102,000 | 110,000 | 0-464 0:53 
Nov.....| 103,000 | 84,700 | 93,300 | 0-394 0-44 Nov....| 106,000 | 98,000 | 101,000 | 0-426 0°48 
Dec.....| 92,000 | 70,600} 79,800 | 0:335 0:39 Dec... .| 103,000 71,400 | 82,500 | 0-348 0-40 
Year. ...| 568,000 | 52,000 | 185,300 | 0-782 10:65 Year...| 759,000 } 63,400 | 215,300 | 0-908 12-34 
1914 1915 

Janse ao lok UE OOD 40,600 | 95,300 | 0-402 0:46 Jan....f 80,200 56,800 70,300 | 0:297 0:34 
Feb.....}| 181,000 77,800 89,800 | 0-379 0:39 Hebae ae2.000 65,500 71,100 |} 0: 300 0-31 
Mar.... .| 178,000 | 131,000 | 150,000 | 0-633 0:7 Mar....}| 117,000 | 69,800 | 84,100 | 0°355 0:41 
April....| 276,000 | 134,000 | 218,000 | 0-920 1:03 April. .-.| 204,000 | 123,000 | 167,000 | 0-705 0:79 
May... .| 493,000 | 260,000 | 375,000 | 1-58 1-82 May...]| 325,000 | 197,000 | 253,000 | 1-07 1°23 
June. ...| 461,000 | 374,000 | 423,000 | 1-78 1:99 June. ..| 328,000 | 220,000 | 266,000 | 1-12 b-25 
July. ...| 367,000 | 234,000 | 316,000 | 1°33 {NOs 23 July. ..] 239,000 | 199,000 | 224,000 | 0-945 1-09 
Aug.....| 226,000 | 130,000 | 168,000 | 0-709 0:82 Aug.. ..| 199,000 | 165,000 | 185,000 | 0-781 0:90 
Sept.....| 125,000 | 98,000 | 109,000 | 0-460 0:51 Sept....} 164,000 | 82,000 | 122,000 | 0-515 0°57 
Oct.....}| 112,000 | 98,000 | 104,000 | 0:439 0-51 Octe aloo, 000 73,000 77,200 | 0-326 0°38 
Nov.....}| 135,000 | 105,000 | 121,000 |} 0-511 0:57 Nov....| 95,000 75,400 84,300 | 0°356 0°40 
Dec.....} 114,000 | 62,000} 89,500 | 0-378 0:44 Dec... .| 104,000 76,200 | 85,600 | 0°361 0:42 
Year....! 493,000 | 62,000 | 188,200 | 0-795 10:80 Year 328,000 | 56,800 | 140,800 | 0-594 8:09 


YEARLY DISCHARGE OF COLUMBIA RIVER AT THE DALLES—By calendar years 


Discharge in second-feet Run-off Per 
depth in cent 
Year Highest Lowest Anal Per inches on | variation 

Maximum Minimum monthly monthly aetns square drainage from 

mean mean mile area mean 

1879 643,000 59,600 612,000 65,900 242,700 1-023 13:93 +15-4 
1880 914,000 68,300 973,000 75,200 266,400 1-123 15-35 +26°7 
1881 598,000 73,800 546,000 86,400 251,800 1-061 14-42 +19°7 
1882 883,000 60,400 770,000 66,700 232,600 0-982 13°35 +10-°6 
1883 573,000 58,800 534,000 73,500 204,300 0: 862 11-73 — 2-9 
1884 698,000 44,300 648,000 71,900 223,000 0:941 12-82 + 6:0 
1885 482,000 76,000 445,000 93,400 212,400 0-897 12°07 + 1-0 
1886 673,000 62,000 577,000 69,700 203,100 0-857 11-61 — 3-4 
1887 896,000 66,100 809,000 75,300 266,600 1-124 15°31 +26°8 
1888 564,000 49,400 515,000 80,200 199,600 0-842 11-47 — 5-1 
1889 302,000 54,800 268,000 63,700 129,200 0-546 7°41 —38-6 
1890 633,000 41,900 559,000 51,400 196,100 ae 11-24 — 6°8 
1891 448,000 57,400 420,000 62,600 170,000 °717 9-77 —19-2 
1892 607,000 66,200 544,000 73,000 197,600 0-834 11°37 — 6-0 
1893 679,000 61,300 597,000 71,000 229,700 0-969 13-21 + 9-2 
1894 1,160,000 88,000 970,000 114,000 306,000 1-291 17°54 +45:5 
1895 475,000 70,000 381,000 75,300 182,300 0-769 10-50 —13°3 
1896 785,000 70,000 679,000 89,300 239,200 1-010 13-73 +13°7 
Sofa 780,000 82,000 624,000 97,100 240,100 1-013 13-78 +14:-2 
1898 649,000 58,000 603,000 68,500 221,600 0-935 12-68 5:4 
1899 787,000 71,400 638,000 98,500 249,500 1:052 14:33 +18:°6 
1900 536,000 99,000 450,000 114,000 219,700 0-927 12-61 + 4-5. 
1901 662,000 77,000 516,000 83,900 208,400 0-880 11-99 — 0:9 
1902 644,000 58,000 537,000 83,600 196,100 0-827 L225 — 6:8 
1903 787,000 73,800 683,000 87,700 223,800 0-944 12-84 + 6:4 
1904 629,000 66,900 559,000 71,800 226,700 0-957 13-02 + 7:8 
1905 412,000 52,600 357,000 62,900 141,300 0-597 8-12 —32°8 
1906 374,000 59,200 332,000 63,500 164,800 0-695 9-47 —21°6 
1907 587,000 77,800 532,000 88,100 224,200 0-946 12-84 + 6°6 
1908 653,000 59,900 537,000 66,200 193,000 0-814 11-09 — 8-2 
1909 675,000 63,400 592,000 101,000 201,300 0-850 11°55 — 4:3 
1910 556,000 79,400 493,000 92,400 209,300 0-883 12-05 — 0°5 
1911 574,000 62,700 503,000 69,800 178,600 0-754 10-24 —15-1 
1912 568,000 52,000 522,000 79,300 185,300 0-782 10:65 —11-9 
1913 759,000 63,400 694,000 74,900 215,300 0-908 12-34 + 2°4 
1914 493,000 62,000 423,000 89,500 188,200 0-795 10-80 —10°5 
1915 328,000 56,800 266,000 70,300 140,800 0-594 8-09 —33-1 

Period 
1879 to 

1915 1.160,000 41.900 970.000 51,400 210.300 0-887 12-07 eceves 
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YEARLY DISCHARGE OF COLUMBIA RIVER AT THE DALLES—By water years 


Discharge in second-feet Run-off Per 
Year — depth in cent 
ending on .. Highest Lowest Per inches on | variation 
Sept. 30} Maximum Minimum monthly monthly Annual square drainage from 
mean mean mean mile area mean 
1879 643,000 59,600 612,000 65,900 242,000 1-02 13°85 +14:9 
1880. 914,000 68,300 793,000 85,400 264,000 1-11 15-18 +25°4 
1881 598,000 73,800 546,000 80,700 252,000 1°06 14-46 +19°7 
1882 883,000 60,400 770,000 66,700 232,000 0-979 13-27 +10°2 
1883 573,000 58,800 534,000 87,100 212,000 0-895 12-14 + 0-7 
1884 698,000 45,800 648,000 71,900 214,000 0-903 12:29 + 1-6 
1885 482,000 44,300 445,000 80,600 214,000 0-903 12-27 + 1:6 
1886 673,000 64,400 577,000 101,000 211,000 0-890 12-07 + 0-2 
(1887 896,000 62,000 809,000 69,700 260,000 1-10 14°93 +23°5 
1888 564,000 49,400 515,000 80,200 202,000 0° 852 11-61 — 4-1 
1889 302,000 57,400 268,000 63,700 134,000 0-565 7°67 —36°4 
1890 633,000 41,900 559,000 51,400 196,000 0-827 11-21 — 6°9 
1891 448,000 57,400 420,000 62,600 165,000 0-696 9-47 —21°6 
1892 607,000 65,200 544,000 73,000 198,000 0-835 11-38 — 6:0 
1893 679,000 61,300 597,000 71,009 219,000 0-924 12°56 + 4-0 
(1894 1,160,000 88,300 970,000 114,000 311,000 1°31 17:77 +47-+7 
1895 475,000 80,100 381,000 94,000 194,000 0-819 hi-33 — 7:9 
1896 785,000 70,000 679,000 75,300 229,000 0-966 13* 05 + 8:7 
‘1897 780,000 78,000 624,000 89,300 243,000 1-03 13°87 +15:4 
1898 649,000 82,000 603,000 97,100 230,000 0: 970 13°19 + 9-2 
1899 787,000 58,000 638,000 68,500 235,000 0-992 13°47 +11-6 
. 1900 536,000 103,000 450,000 125,000 224,000 0-945 12°85 + 6°4 
1901 662,000 81,000 516,000 114,000 219,000 0-924 12°53 + 4-0 
1902 644,000 58,000 537,000 83,900 197,000 0-831 11°30 — 65 
1903 787,000 72,200 683,000 83,600 211,000 0-890 12-09 + 0-2 
1904 629,000 80,200 559,000 99,600 242,000 1-02 13-89 +14-9 
1905 412,000 52,600 357,000 62,900 140,000 0-591 8:02 —33°5 
1906 374,000 59,200 332,000 63,500 157,000 0-662 8-98 —25-4 
1907 587,000 77,800 532,000 91,700 229,000 0-966 ise 12 + 8-7 
1908 653,000 59,900 537,000 66,200 196,000 0-827 11-27 — 6:9 
1909 675,000 63,400 592,000 78,300 192,000 0-810 11-00 — 8:8 
1910 566,000 79,400 493,000 92,400 213,000 0-899 PeyAl + 1-1 
1911 574,000 62,700 503,000 79,000 187,000 0-789 10°74 —11°2 
1912 568,000 52,000 522,000 69,800 183,000 0-772 10-51 —13-1 
1913 759,000 63,400 694,000 74,900 213,000 0-899 12-19 + 1-1 
1914 493,000 70,600 423,000 82,600 186,000 0-787 10-69 —11°7 
1915 328,000 56,800 266,000 70,300 146,000 0-618 8-41 —30°7 
‘Period 
1879 to 
1915 1,160,000 41,900 970,000 51,400 210,600 0-889 12-07 ee ae ee 
COLUMBIA RIVER AT THE DALLES 
Discharge in sec.-ft. per sq. mile, 1878 to 1915 
Year Jan. Keb. | Mareh| April May June July | Aug. | Sept. | Oct. | Nov. | Dec Annual 
Seam Ser RIN, ot te Pa ey hornet mS LO fp tes | -0*7 76). 0-523)17 0379100" 3520-384 |). 4 oes 2 
1879 0: 278 0-368 | 0-764 | 1-52 1°67 2°58) 2-14 1-16 | 0-650] 0-464] 0-360] 0-360} 1-023 
1880 0-415 | 0°326 | 0-317 | 0-637 | 1°70 2°95. 1 3°30 1-63 | 0-835] 0-553] 0-439} 0-341] 1-123 
1881 0-451 0-890 | 0-932 | 1-63 1-80 2°30 | 1°82 1-03 | 0-595] 0-464] 0-473} 0-365} 1-061 
1882 0-331 0-281 | 0-403 | 0:966 | 1-42 ar 2o yy 2201 1-11 | 0-633} 0-464] 0-398] 0-511} 0-982 
1883 0-368 | 0-369 | 0-751 | 0-831 | 1°70 2-25 | 1°68 | 0-852} 0-532} 0-383] 0-313] 0-310] 0-862 
1884 0-303 0-303 | 0-443 | 0-857 | 1°70 Ziff Leo 1:08 | 0-700} 0-561} 0-570} 0-340} 0-941 
1885 0-394 0-692 | 0-797 | 1-09 LDF 1-88 | 1-43 0: 857} 0-054] 0-515} 0-435] 0-435] 0-897 
1886 0-426 0-751 | 0-515 | 0-882 | 1°44 2-43 | 1-48 | 0-848] 0-527] 0-362] 0-294! 0-318] 0-857 
1887 0-418 | 0-318 | 0-743 | 1-09 1°78 3°41 | 2°47 1-22 | 0-722) 0-481}| 0-422} 0-419} 1-124 
1888 0-338 | 0-608 | 0-505 | 0-797 | 1°53 2-17 | 1-43 | 0-899] 0-640] 0-430] 0-393] 0-361] 0-842 
1889 0-280 | 0-269 | 0-374 | 0-641 | 1-07 1:13 | 0-772] 0-629] 0-407] 0-369] 0-327! 0-273) 0°546 
1890 0-217 | 0-494 | 0-506 | 0-810 | 2-36 1-84 | 1-38 | 0-819] 0-511} 0-376} 0-327] 0-294} 0-828 
1891 0-278 | 0-264 | 0-311 | 0-578 | 1°44 1°77 | 1-29 | 0-865] 0-557] 0-373] 0-456] 0-421) 0-717 
1892 0-333 | 0-308 | 0-536 | 0-646 | 1-26 2-30 | 1-89 | 0-886} 0-612] 0-468] 0-414] 0-363] 0-834 
1893 0-328 | 0-346 | 0-300 | 0-717 | 1°86 2 D2 le l=9G6 1-15 | 0-633] 0-515] 0-599] 0-700] 0-969 
1894 0-612 | 0-481 | 0-688 | 1-36 2°43 4°09 | 2-33 | 1-14 | 0-738] 0-561] 0-574}] 0-481) 1-291 
1895 0-430 | 0-397 | 0-502 | 0-768 | 1°59 1-61 | 1-47 | 0-869] 0-544] 0-407} 0-332] 0-318] 0-769 
1896 0-381 0-391 | 0-565 | 0-760 | 1°13 2°86 | 2-70 1-08 | 0: 662} 0-377] 0-515}| 0-688} 1-010 
1897 0-485 | 0-519 | 0-460 | 1°26 2°63 2°28 | 1-57 | 0-886} 0-578] 0-410} 0-481] 0-595} 1-013 
1898 0-477 | 0-620 | 0-620 | 0°848 | 1-77 2-54 | 1-68 | 1°00 | 0-603] 0-411] 0-353] 0-289] 0-935 
1899 0-416 | 0:460 | 0:447 | 0-810 | 1-30 2°69 | 2-59 1-30 | 0:814| 0-591] 0°549) 0-662} 1-052 
1900 0-709 | 0:527 | 0-789 | 1-15 1-90 1°73 | 1-36 | 0-789] 0-574] 0-481] 0-527] 0-582] 0-927 
1901 0-544 | 0-515 | 0-789 | 0-696 | 1°81 2°18 | 1-43 | 0-924] 0-557] 0-362) 0-354} 0-390} 0-880 
1902 0-373 | 0°426 | 0-464 | 0-603 | 1°51 2°27 | 1-72 | 0-975] 0-527] 0-353] 0-358] 0-358} 0°827 
1903 0-494 | 0°370 | 0-411 | 0-806 | 1°30 2-88 | 1-80 | 0-911] 0-629] 0-654] 0-561] 0-515] 0-944 
1904 0-420 | 0°422 | 0-709 | 1:42 2:14 2°36 | 1-68 | 0-844} 0-515] 0-357} 0-306] 0-303) 0-957 
1905 0-281 0°265 | 0-447 | 0:553 | 0-869 1-51 | 1-04 | 0-738] 0-403] 0-435] 0-333] 0-284 0: 597 
1906 0-268 |} 0-324 | 0-389 | 0:857 | 1-26 1-40 | 1-17 | 0-709) 0-485] 0-387] 0°574} 0-519] 0-695 
1907 0-443 | 0-667 | 0-705 | 0-987 | 1-60 2-24 | 1-82 | 0-970] 0-684} 0-489] 0-372] 0-373] 0-946 
1908 0-317 |. 0-279 | 0-489 | 0-772 | 1°45 2°27 | 1-74 | 0-861] 0-511] O° 381} 0-371} 0-330} 0-814 
1909. 0-451 0:435 | 0-456 | 0:633 | 0°975 2°50 | 1°78 | 0-857] 0-544] 0-426] 0-540] 0-595} 0-850 
1910 0:456 | 0-390 | 1-15 1:36 2°08 1°68 | 1:00 | 0°675] 0°393] 0°:430] 0-511} 0-477} 0-883 
1911 0°333 | 0°334 | 0-439 | 0°650 | 1-29 2°12 | 1-59 | 0O+789] 0-506] 0:358] 0-330} 0-295} 0-754 
1912 0-341',; 0-464 | 0°346 | 0-764 |} 1°57 2°20 | 1°29 | 0-759] 0-544] 0-376} 0-394] 0-335] 0-782 
1913 0-316 | 0-322 | 0-414 | 0-962 | 1°59 2:93 | 1-65 | 0-886] 0°595] 0°464!| 0-426] 0-348} 0-908 
1914 0-402 0-379 | 0-633 | 0-920 | 1°58 1°78 | 1°33 | 0-709] 0-460] 0°439) 0°511| 0-378] 0-795 
1915 0-297 0-300 | 0°355 | 0-705 | 1°07 1°12 | 0:945}] 0-781] 0-515] 0°326] 9°356] 0-361} 0-594 
Mean 1-289 0-429 | 0-526 1 0-901 1°60 2°28 1°87 0-928} 0-582] 0°488! 0-426] 0-412! 0-887 


478 COMMTSSION OF: CONS ERW ATLON 


U.S. 5—FLATHEAD RIVER, NORTH FORK—near Columbia Falls, Mont. 


Drainage area, 1,620 square miles* 


~DESCRIPTION OF GAUGING STATION 


Location—At Potter ranch, three-fourths mile above junction with Middle fork of Flathead and 
about 10 miles northeast of Columbia Falls. 

Records avatlable—Sept. 22, 1910, to Dec. 31, 1915. 

Gauge—Vertical staff on right bank near ranch buildings. 

Bench mark—Spike in top of pine stump 40 feet west of gauge. Elevation 11-36 feet above 
gauge zero. 

Channel—Rocky ; clean and practically permanent. 

Discharge measurements—Made from cable about three-fourths mile above gauge. 

Winter flow—Channel remains open at the control during winter, but discharge relation is affected 
by anchor ice. 

Accuracy—Rating curves are good ; results excellent except for short periods during the winter 


months. 
DISCHARGE MEASUREMENTS 
Gauge ; Gauge ; 
Date Hydrographer height Discharge Date Hydrographer height Discharge 
Feet Sec.-feet Feet Sec.-feet 
1910 1912 
Sept. 22 CaS Eeidelaenwon. neers 1°60 965 Julyo2G6e Wir AS lamvbun uel eee 3°44 3,360 
Oct. 13 WerAccvanim toe ie ce eae 2:94 2,540 1913 
Nov. 26 Be Jonesta oot eee 2-51 1,900 June 10 GOs BP ot) ak ae 8°15 20,600 
1911 Sept. 10 dose i is RA ee 2°13 1,430 
Aig, 8? CON tae nate pccretes eae 1°00 508 1915 
June 30 Wi AS leans er icant 5°38 7,820 Sept. 10 GOs ee aes Se eee 2°00 1,260 
Aug. 10 JCA Beebenwe. misc bute 2°90 2,530 
MONTHLY SUMMARIES 
: : if Run-off cea ‘ v Run-off 
Discharge in second-feet denice Discharge in second-feet fapiwet 
Month Per |incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square |} drainage 
mile area mile area 
1910 1911 
Apt ati oa eel anc Ce ae ai eee RP car eu apa Ch og [Lee Rg eT ne JOM. ete 1,450 510 1,000 | 0-648 0:75 
Ree O. Ne eae Voss Oh ortane AL oi vs pitied, aoe. ial ee SL Agee Pebuwe 1,100 710 917 | 0-566 0:59 
BG Ea eae et (Ee careers gl A i Ee eel dee at |W ae ea) Mare... 1,560 640 983 | 0-607 0:70 
Yi aS 0 EAE hl RSE 9 OT A rey eG Saree EVs via gs! OAR pee April... 7,650 1,290 3,080 | 1°90 2°12 
A ASA teat e b ae alton Maa alas he kee we ae ere nee May...| 9,600 4,710 6,960 | 4°30 4°96 
sD AUTA Cede (eae Ue [de 728 he | MARR 2 Pall eae dona tS eon can June...}| 13,100 7,920 10,800 | 6:67 7°44 
SO abe Ln teers cia bak ot Raced Shae eRe oh Hh eee an Mae gE Sualy ye] eee 2,330 4,290 | 2-65 3°06 
ALR I tec Seen | neg Se tee alle bates Cen Mit see ean | GUN etd Aug.... 2,480 1,240 F,S7Os (ios 1°33 
Sept.! 1,030 925 974 | 0:601 0:21 Sept.... 1,910 1,240 1,550 | 0:957 1-07 
OGt car 3,890 1,300 PAP PAW Ae AlOrs yl 1°58 Octane 1,340 710 1,020 | 0:630 0-73 
Nov 5,400 1,400 2,310) | 1°43 1:60 INOVene- 1,050 350 764 | 0-472 0:53: 
Dec t510 950 1,120 | 0°691 0:80 Dec 1,140 510 774 | 0:478 0:55. 
Lois steer! Paty ag 0 bs. ees, Senay Sb Ammen Dev aa o-ae Wet) f Tok MRe Year 13,100 350 2,840 !' 1-75 23°83 
1912 1913 
Jie trae eae ee ee ee 762 | 0-470 0-54 FEN ots em tl Peers ll aus oar Barvene 650 | 0-401 0:46 
Bee enna erent 657 | 0:406 0:44 Hie Daler: S142 ene tal tae eee 650 | 0-401 0°42 
Mar. 870 450 632 | 0-390 0:45 IY En ORLA bos GH ee gl lei pan 650 | 0-401 0:46 
April 3,690 540 2,510 | 1-55 a Were} April 7,000 710 2,960 | 1°83 2°04 
ay 10,700 3,320 7,230 | 4:46 5:14 May 20,800 3,140 8,580 | 5°30 6°11 
June 8,480 4,290 6,440 | 3°98 4°44 June 23,800 8,880 14,900 | 9-20 10-26 
July 5,370 2,480 3,930 | 2:43 2-80 July 8,880 2,640 4,390 | 2°71 3°12 
Aug 2,480 1,340 1,700 | 1°05 1-21 Aug 2,800 1,500 2,050 | 1°27 1-46 
Sept 1,910 1,140 1,510 | 0:9382 1:04 Sept 1,500 960 1,300 | 0-802 0:89 
Oct 1,450 960 1,200 0-741 0:85 Oct 1,670 960 1,210 | 0-747 0:86 
Novis... 1,190 1,050 1,390 | 0:858 0:96 Nov 1,240 960 1,100 | 0-679 0-76 
Decne 1,140 640 854 | 0:527 0:61 Dec.’ 960 570 809 } 0:499 0-58 
Meare yet, LOOV laren ee 2,400 | 1°48 20-21 Viears oc) 20 sS00 lee ey 3,270 | 2-02 27°52 


1 For period Sept. 22 to 30. 


* Discharge relation affected by ice, Jan. 3 to Feb. 26, 1912; Jan. 1 to Mar. 3 and Dec. 25 to 31, 1913: 
also during parts of Jan. and Feb., 1914; discharges partly estimated for these months. 


* As estimated by United States Geological Survey. 
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MONTHLY SUMMARIES—Continued 


: ‘ : Run-off ; : ¥ Run-off 

Discharge in second-feet deoth in Discharge in second-feet deoeh te 

Month Per | inches on |} Month Per | inches on 

: ax. Min. | Mean. square] drainage Max. Min. Mean | square | drainage 
mile area mile area 

eC a Se eee 1915 

auto) 61,340] 570)... 9OL } 0-556 |-- 0-64 1,340 570 90L | 0-556 0:64 JAN. cp 1,140 790 939 | 0-580 0-67 
Feb..... "790 350 623 | 0:395 0-41 Hep... 960 710 804 | 0-496 0-52 
Mar... 790 510 647 | 0-400 0:46 Mar... .| 1,100 640 803 | 0°496 0°57 
aa Ae 5,280 790 a0. 1 1°92 2°14 ADIL, << 7,300 1,140 3,190 | 2230 2-60 
vee 12,400 4,620 8,730 | 5°39 6:02 May...| 7,600 3,860 5,360 | 3:31 3°82 
June....| 13,300 4,840 7,380 | 4°56 5:08 June...| 8,200 3,860 4,960 | 3-06 3°41 
Duly... (4, '840 1 730 3,190 | 1-97 2°27 July...! 6,220 2,330 3,540 | 2-19 2-52 
AUG. .| 1,850 1,240 1 ‘470 0-907 1:05 Aug....| 2,330 1,240 1,680 | 1-04 1-20 
Sept..... 1,910 1,140 1,380 | 0-852 0:95 Sept... 1,340 1,140 1,190 | 0°735 0-82 
Oete is. 4,040 1 560 2,280 | 1-41 1-62 Oats... 1,790 1,140 1,420 ; 0-877 1-01 
INV). ss 4840" 1,790 2'940 1-81 2°02 Nov.... 1,340 710 1,150 | 0-710 0-79 
Dec..-...| 1,560 | 960 1,190 | 0-735 0°85 Deore ot 870 640 706 | 0:435 0-50 
Year....{ 13,300 350 2,820 | 1-74 23°51 Year 8,200 640 2,190 | 1°35 18-43 


1See reference on previous page marked 2. 
Note—1910, daily discharges determined from a rating curve fairly well defined below 3,010 second-feet. 1911- 


' 1912, daily discharges determined from a rating curve, well defined below 10,000 second-feet. 1913, daily discharges 


determined from a well defined rating curve that is the same as that used from 1911-1912 below gauge height of 3 6 
feet. 1914-1915, daily discharges determined from a well defined rating curve. 


U.S. 6—KETTLE RIVER—at Boyd, Wash. Drainage area, 4,060 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—800 feet east of Boyd station, on the Oroville branch of the Great Northern. 
Records available—Sept. 10, 1913, to Oct. 31, 1915. Station discontinued. 
Gauge—Staff in three sections on the right bank, the lower two sections inclined, the upper vertical. 


Channel and control—Large gravel and small boulders ; probably shifting in floods. 


Discharge measurements—Made from a cable 1,000 feet above the gauge, or by wading. 
Winter flow—Seriously affected by ice. 
Accuracy—Results good. 


DISCHARGE MEASUREMENTS 


Date Hydrographer pee Discharge Date Hydrographer oe Discharge 
Feet Sec.-feet Feet Sec.-feet 
1913 JUNC Ol CLO BOW hs. 5.. oss ois 6°84 9,360 
Oct. 18 BE StOLrey:...c3e0 fe oe 1°69 1 1,110 20 Oe bl Paha etecion e 6°44 8,460 
Nov. 3 Coie Beles stg tee a 1°591 1,020 1914 
a 4 GOr We bee ebien eat. 1-651 1,070 Auoeo ti C. Or brawn. 2s. cos S: 0°64 435 
1914 G22 CO Ae ad sere ee 0:63 3 434 
Jan. 13 eV OLGA. ins cae tesa 881 Sept. 7 CUO stals eae Ne eraneek ics 0:31 302 
a 14 GOmnL Wiss onto Leap? 830 1915 
Feb. 5 J. E. Stewart. . Rae | Ore tae 490 Aug. 5 do. <a ee AS 3-26 2,930 
June 5 Parker and Brown...... 8°65 13,700 Ne 6 COSY Wh Scheie ecco 3°14 2,810 
es 6 GO aah Chorin 7°81 12,100 Oct. 8 COs ti Lacy arnt hee 0:71 530 


1 Readings were observed on the temporary gauge, located at the Great Northern railway bridge, which was used 
se Oct. 17, as follows: Oct. 18, 4°03 ft.; Nov. 3, 3:97 ft.; Nov. 4, 3°99 ft.; Jan. 13, 3-70 ft.; and Jan. 14, 
°55 ft 


2 Gauge height was affected by ice formation. 
: Gauge height of ‘zero flow’ estimated to be — 1:1. 


MONTHLY SUMMARIES 


; - bi Run-off ‘ * bs Run-off 
Discharge in second-feet depth a Discharge in second-feet depen in 
Month Per inches on |} Month ; Per | inches on 
Max. Min. Mean | square | drainage Max. Min. Mean | square ; drainage 
mile area mile | area 
1913 
OGhis 5.4541 | BETA (ETS Ra airy ee PE ee Cry eee ne Octhar: 1,560 785 954 | 0-235 0:27 
IN OVerisr cnr ers reners Poe wires | TOE TRE CRCHTY | SR RTT CCRC (IOC eR Nov... 1,040 830 923 | 0:227 0°25 
DLC CRM IME ORs Layer hee Alar RANG cna Ete ose ee te I eae ME or et Dec.. 935 548 692 | 0-170 0-20 


* Estimated by United States Geological eS ied “The drainage area in Canada is about 
3,100 square miles, and in the United States, 960 square miles. 
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MONTHLY SUMMARIES—Continuwed 
: . a Run-off { : ‘ i Run-off 
Discharge in second-feet devtlein Discharge in second-feet depeh aid 
Month Per |incheson || Month Per | inches om 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1914 1915 
ARIE Cae 935 548 800 | 0-197 0:23 CUES a Arey ool Rea A erated Weeecin eet eet: 800 | 0-197 0:23 
Rebrw.ae 865 490 640 | 0:158 0-16 Bebsbyee| Shore sl oc 930 | 0-229 0-24 
Matron 1,750 617 976 | 0:240 0:28 Mar 1,850 411 878 | 0-216 | - 0-25 
Aprils... |. 13,200 1,560 HOLO Es 1:93 April 11,000 1,950 6,410 | 1°58 1-76 
May.. 18,000 7,860 | 12,000 | 2-96 3°41 May 14,300 7,860 | 10,700 | 2°64 3°04 
June....| 16,800 4,760 8,360 | 2:06 2°30 June 12,800 3,760 6,590 | 1°62 1-81 
July 4,760 795 2,150 | 0-530 . 0°61 July 6,190 3,150 4,300 | 1-06 1-22 
Aug.... 795 288 512 | 0-126 0:15 Aug 3,450 910 1,780 | 0:438 0°50 
Sept..... 970 295 458 | 0:113 0°13 Sept 840 580 701 | 0-173 0-19 
Ociornar 1,560 671 987 | 0:243 0:28 Oct 1,060 552 636 | 0-157 0°18 
INONee ae 1,950 15820 1,420 | 0:350 0:39 INV ii peid [ese de. shat eile aid cet Mans DS alee CeO | eater & DP eee é 
Dec.! .. 120 590 847 | 0°209 0:24 DO C8 2.5 [aie os esate Ne eke whee |e eee ror oral ene eee eee anemone 
Year....| 18,000 288 3,013 | 0°743 10°11 Period 2! 1430082) ae 3,372 | O°831 9-42 


1 Discharge relation seriously affected by ice Dec. 15 to Mar. 3, no measurements made during this interval ; 
flow estimated from observer’s notes and from temperature and precipitation records. 


U.S. 7—KOOTENAY RIVER—at Libby, Mont. 


Drainage area, 11,000 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At highway bridge opposite the Great Northern Ry. station, Libby, Mont. 

Records available—Oct. 13, 1910, to Dec. 31, 1915. 

Gauge—Standard chain gauge attached to left span of the highway bridge. Previous to the 
completion of the bridge a staff gauge attached to a stump 30 feet above the bridge was used. 
Feb. 23, 1913, the gauge datum was lowered 2 feet; previous readings reduced to new datum. 

Bench-mark—Top of the left-hand pier, downstream side ; elevation 28-45 feet above gauge zero. » 

Channel—Permanent ; broken by two piers; bed, small rocks; current fairly swift. ' 

Discharge measuremenis—Made from the bridge or by boat. Made from the ferry cable prior 
to the erection of the bridge. 

Winter flow—Seriously affected by ice. 

Diverstons—None of importance. 

Accuracy—Records considered excellent. 

Co-operation—Maintained in co-operation with the United States Forest Service. 


DISCHARGE MEASUREMENTS 


Date Hydrographer ent Discharge Date Hydrographer ae Discharge . 
1910 Feet Sec.-feet Feet Sec.-feet 
Oct. 13 dD AO PBECEDE, See eM ee 4°88 11,300 1913 
1911 Kebabs “l Bead Onessc. seo a eee 2°69 3,570 
Mar. 15 iH WeeKkramenrs.ce. oc 2-60 3,900 “1 8 LO iether 2-89 4,000 
July ] orl Dy el BY) TOMEI Wee ee 6:00 18,900 amt ® COM £ eile ee 2-97 4,160 
Sept. 27 GS BreWattta eon eats 3°86 7,820 Kee, P48) GOW ty uh;c.gr tortie 2°91 4,100 
Oct. 10 JOG eBecbe) ee rere 3°34 5,630 maar Spa GO sEao front ics ees 2272 3,540 
1912 ee eet GOx. ie tooo woes se 2152, 3,300 
May 6 GON De tee eg 4-80 10,700 ds GO, se ee ee 2°54 3,320 
1913 27 AG & eee eee 2°38 2,980: 
Feb. 3 Bus JOneS Sear ee 2°39! 3,120 Mar. 1 On ty Se crite ee 2°35 2,840 
2 3 WinAcuam bites aneeeene 2°39 3,000 s: 3 02 weaetinheses. DATS 2,910 
*S 4 BiB COnes--.. 1 pees 2°30 2,920 ie is CO. Mice een te ae 2°40 3,080: 
os 5 Oey ape eee ks oa 2-41 2,570 * 7 GOL 5" Aunts, sPileetafatopeeas 2°48 3,300 
Me 6 LOS ae Tan ee es 2922 2,170 eee GO.t) BiGeetaccnaeee 2°62 3,620 
Py 7 AG: =" 1 iiecet. tree Ge 2-03 2,160 ey ae? Oy Pie oe oie 2°52 3,390 
SS 7 AG Pht hak ere 2°51 2,180 Seige 8D OOM SRS te 2-04 2,510 
° 8 GO is Bin ee tae 2-02 2,110 ae 20 Oa eet sin, nee arte 2:03 2,530: 
“ 9 Ore Mains keene 2:54 2,000 HA A25 GOan ooo eae 2:06 2,550 
ie ae CONe 4 eae ohn 2:04 2,050 eS dO. WR be tee 2°31 3,020 
ay a GOsis, PAPER Sho ne 2:20 2,260 ral Gta SA eee 2°57 3,610 
anes b- Ose a 5 eee: 2-20 2,310 April 5 Osea onscreen 2°56 3,620 
Saks CO Si ene es 2-25 2,500 26) (WEA Tambo, os ci cee 6-09 16,300 
sea fl COre yet hat ier neee te 2°37 2,720 June 11 Gos) ht fied wees ett 13:94 2 73,900 
SL ibs CO eel bee ee eeerae 2-47 2,960 Dec. 16 LOS SAN Utkin ee ea Pare 4.080 


1 Measurements from Feb. 3 to Mar. 31, 1913, were affected by ice. 
2 Surface velocities observed ; coefficient of 0:90 used to reduce to mean velocity. 


* Estimated by United States Geological Survey. 
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MONTHLY SUMMARIES 


Discharge in second-feet Run-off | Discharge in second-feet Run-off 
depth in als Sie ecnnneray aaa heels eee! ep 
Month ae Per | incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1910 1911 
Mar..... en Ogdd Gcnriegions IGnCc omnes iii nininns Inicinininn i Mar... 7,390 3,550 5,360 | 0-487 0°43 
EI CHL NG Wik Sravbia | araieie < atwiv@ ares Whats wea wee « April. 22,400 6,280 0,600 | 0-964 1°08 
TPE ee EL Sis. of dels syeidre | n € Ale oxi] afc cele 5.4 y May. 29,500 | 17,800 2,700 | 2°06 2-38 
TR Fora kos eee Si kcae wfc Sage cele Te Gedelcsc ss June. 72,500 | 24,100 | 53,500 | 4°86 5°42 
NIE GP AACS ork nn RBs hea wi bey alesse Leen aces ik July...| 45,900 | 15,900 | 28,700 | 2-61 3°01 
ee ee ae eee ee Pore ere, Weta Aug....| 17,300 8,920 | 12,200 | 1-11 1-28 
ie a RS Sees (Pees 2 eee ce Sept....] 9,650 6,590 8,040 | 0-731 0-82 
Oct... .| 19,800 7,560 9,090 | $-826 0:58 Oct:.....} 6,590 4,800 5,780 | 0:525 0-61 
Nov.....| 10,400 5,970 7,910 | 0-719 0-80 Noyv.4..| 6,280 3,780 4,890 | 0-445 0-43 
Dec?....| 5,970 | 4,530 | 5,420 | 0-493 RD ee Ae en eter) eee : 
1912. 1913 
2S EES ee cn Cres Jan....| 3,330) 2,080] 2,770 | 0-252; 0°29 
See eee MRR erie cir llint ts coeisc | sono xo dt ok wa ae hers Feb 4,150 2,040 2,990 | 0°272 0-28 
Mar 4,020 2,600 2,930 | 0-266 0:31 Mar 3,700 2,510 3,110 | 0°283 0°33 
April 11,600 4,020 9,080 | 0-825 0:92 April 23,000 3,550 | 11,300 | 1-03 1645 
May 36,100 | 10,000 | 22,500 | 2-05 2°36 May 69,600 | 11,600 | 26,900 | 2-45 2°82 
June 35,400 | 17,800 | 26,100 |} 2-37 2:64 June 77,300 | 30,700 | 51,700 | 4:70 5°24 
July 27,600 | 15,000 | 19,600 | 1-78 2:05 July 31,400 | 15,000 | 20,300 | 1-85 2-13 
Aug 15,000 | 10,000 | 12,300 | 1-12 1-29 Aug 15,900 | 10,000 | 13,000 | 1-18 1:36 
Sept 10,800 6,590 8,940 | 0-813 0-91 Sept 14,100 7,890 9,580 | 0-871 0-97 
Oct 7,230 5,670 6,410 | 0-583 0:67 Oct 8,920 6,280 7,260 | 0-660 0-76 
Nov 7,560 4,390 6,090 | 0°554 0-62 Nov 6,280 4,530 5,560 | 0+505 0:56 
Dec 4,140 2,850 3,310 | 0-301 0-35 Dec 5,370 2,760 3,730 | 0*339 0-39 
Period 36,100 2:600:1 11,730 | 1:07 12-12 Year 77,300 2,040 13,200: } 1-20 >} 16:28 
1914 1915 
Jan 7,560 2,940 4,260 | 0-387 0-45 era es te ok ane 2,500 3,270 | 0-297 0-34 
Feb.5....| 3,780 1,690 3,130 | 0-284 0-30 Feb.. 3,060 2,530 2,790 | 0:254 0+ 26 
Mar.5 5,670 3,330 4,300 | 0-391 0-45 Mar... 5,370 2,620 3,940 | 0°:322 0:37 
April 17,300 4,270 | 11,500 | 1-05 Pedy April...} 20,800 4,530 | It,300'} 1-03 se 5) 
ay 43,500 | 15,000 ; 30,700 |} 2-79 3°21 May.. 27,600 15,900 | 19,600 | 1-78 2:05 
June 56,900 | 24,700 | 37,000 | 3:36 3°75 June.. 34,000 15,900 | 21,200 | 1-93 Pep ti 
July 39,000 ! 13,300 | 25,400 |} 2-31 2-66 July. . 28,800 16,800 | 20,600 | 1°87 2°16 
Aug 13-300 |. 7,560} 10,100 } 0*918 1-06 Ae. c; 15,900 8,920 | 11,700 | 1-06 1-22 
Sept 9,280 6,280 7,360 | 0-668 0:74 Sept... 8,920 5,970 6,840 | 0-622 0:d9 
Oct 9,650 7,230 8,000 | 0°727 0-84 Oct.. 6,910 5,370 6,180 | 0-562 0°65 
Nov 12,800 6,280 8,570 | 0-779 0:90 Nov. 7,230 3,780 5,420 | 0°493 0°55 
Dec.* ON ek erry 2 4,270 | 0-388 0:45 | Dee.. 4,800 2,940 3,880 | 0°353 0-40 
Year.’'...]| 56,900 1,690 | 12,880 ! 1-17 15:98 Year...}| 34,000 2,500 9,690 | 0-881 11-99 


1¥For period Oct. 13 to 31. 2 Dec. 14t031. 3 Mar.8to3l. 4Nov.1to26. * Discharges Feb. 7 to 28 and Mar. 
9 to 14 determined from fairly well defined rating curve applied to readings on an auxiliary gauge one-fourth mile below 
the regular gauge. Partly estimated, no gauge heights Dec. 12 to Jan. 2. 

Note—Discharge relation was affected by ice during following periods: Dec. 14 to 31,1910; Jan. 1 to Mar. 
7 and Nov. 27 to Dec. 31, 1911 ; Jan. 1 to Feb. 29 and Nov. 28 to Dee. 31, 1912; Jan. 1 to Mar. 31, 1913. Ice effect 
probably slight in Dec., 1913; Feb. 6 to 28 and Mar. 9 to 14,1914. Daily discharges 1910 to 1913 for days unaffected 
by ice were determined from a rating curve well defined between 3,400 and 25,000 sec.-ft., and fairly well defined above 
25,000 sec.-ft. Daily discharges determined in 1914-15, from well defined rating curve. Discharges interpolated for 
days when no gauge height was reported. 


U.S. 8—MOYIE RIVER—at Snyder, Idaho. Drainage area, 717 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—At the Snyder ranger station, about one-fourth mile west of Snyder station, on the 
_ Spokane and International Ry. From Mar. 10, 1911, to Feb. 20, 1912, it was at the Spokane 
and International Ry. bridge, about one mile below the present situation. 

Records avatlable—Mar. 10, 1911, to Dec. 31, 1915. 

Drainage area—717 square miles (measured on Cranbrook sheet, British Columbia map, and map 
of Priest Lake quadrangle). 

Gauge—Since Feb. 21, 1912, vertical and inclined staff on left bank 150 feet west of Snyder ranger 
station ; from Mar. 10, 1911, to Feb. 20, 1912, vertical staff attached to left abutment of 
railway bridge 1 mile below present gauge. 

Channel—Stream bed composed of small boulders and gravel ; gradient relatively steep ; straight 
both above and below gauge ; both banks high and will not overflow ; control approximately 
500 feet below gauge and formed by gravel and boulder riffle ; shifting at high stages. 


* Revised estimate by U. S. Geological Survey. About 600 sq. miles of drainage area is in 


; Canada and 117 in United States. 
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Discharge measurements—Made by wading at gauge or from highway bridge one-fourth mile 
downstream. 

Winter flow—Discharge relation is, at times, seriously affected by ice. . 

Accuracy—Observer’s record apparently reliable, but gaps are frequent owing to his absence. 
Curve fairly well defined between 200 and 3,000 sec.-ft. Discharge relation affected by ice 
for short periods each winter; estimates approximate. For periods in which ice is not 
present and record is continuous, results are apparently good. Monthly summaries given 
below have been recently revised. ; 

Co-operation—Field data furnished by the U.S. Forest Service. 


DISCHARGE MEASUREMENTS 


Date | Hydrographer bouee Discharge Date Hydrographer oe Discharge 

1911 Feet Sec.-feet Feet Sec.-feet 
Mar. 10 a WEramern sero 4: 230 May 14 1). JeCiBeebes.> 5. eee 6-60 3,410 
June 15 HieeH Pp pONNer s\n. sce as | MOL OO 4,360 1913 
July 30 Oe Maree bea 3°60 413 Auge iG CHS Bastoreyat. cece: 3°56 286 
Sept. 26 Crplle Teaitz eee ae see 3°25 Shs 1914 ; 
Oct. 13 Beebe and Leidl........ 3°30 216 Vanes Weir We JOraans eee 3:90 472 

1S AS | eva od ia cl oe vA so Po ANS OO Tay. Boe 3°85 446 
Feb. 20 JACe Beebesn. acc. vecdan 2°981 124 Hebe 235i Mew Win INI Dee ee ee 3:40 223 
May 9 Go. 5 2b eee 6°14 1 | 2,950 June 11 GO POTN. eee ee 5-70 2,400 


1 Gauge heights on old gauge for the 1912 measurements are 2°99, 5:80 and 6: 30 feet, respectively. 


MONTHLY SUMMARIES 


é - i Run-oft : : 4 Run-off 
Discharge in second-feet are Discharge in second-feet depth in 
Month Per |incheson || Month Per |incheson 
Max Min. Mean | square | drainage Max. Min. Mean | square | drainage 
mile area mile area 
1911 
RUB AE amt oe eee tale. | cai seks Pan tee LA Sea Nt ale ee a i Mar.?,. 1,110 221 679 | 0-9461 eure 
PAE eds evetehe LG Ste iecg bie AS Cee AE tan tig eee eee Aprilia. 3,970 364 1,610 2.94" 2 50 
MED Yost oul srecereenstere ll seem ey ave ce! ['a: ens eels Ree Teva Wee eat Weg May 6,450 1,910 2,820 | 5-33 6°13 
Ug oVe celal lp arte oe (Mae ee Beene Win eke er Sle Ic Wo teanien fa Fes June 5,580 1,780 3,770 | 5°26 5°86 
ES Pose OED coe al | one em me eee menor, MiMi 5 ES 2) Bayt OME G TT Ber July.. 1,910 288 849 | 1-18 1:36 
JG dria aa] BES ace Iie ee BRR Tn A) Eo eae oll BO Rat nee ae Aug... 288 161 249 | 0-348 0:40 
Shh Cl Te Sid Wd cate ee A GR OR, aN a WRENIE RG  R Rane Sept 200 161 174 | 0-243 0:27 
OX GES aS Aiea Rat Spohn De MAN OB Hy eel Ue gs Oct 242 200 220 | 0307 0:35 
LN ON pyc Acc Dee nae cee PNR a ee | tome eaiaT.| is 0 * Ait B 2 ta A IN GVEs- Alar tata eee ace 175 | 0-244 0:27 
1 DLO Rs 7c og [Pe tia 8 TO heals enue wis re Mp ERM ng IY ok ar all Mui eg oat DCC Al terete la ee 15ST sOs0tt 0:24 
1912 1913 
Jan.3, 391 100 221 | 0°308 0°36 JIS. || oe eee ON ae ee we 216 1 0-301 °35 
Feb..... 200 110 144 | 0°2011 0-21 Feb 455 265 314 | 0- ie 7% 46 
Mar. os 342 91 147 | 0°205 0:24 Mar SLO 265 280 | 0-391 0:45 
April... 2,200 455 1,330 | 1°86 2°08 April 3,090 265 1,640 | 2-29 2-56 
May... 4,120 1,540 2,940 | 4°10 4°72 May 8,020 1,540 4,380 | 6-11 7°04 
June.. 2,200 550 1,220 | 1°70 1-90 June 8,020 1,340 3,640 | 5°08 5:67 
allivaene 1,080 550 710 | 0:990 1°14 July 1,440 310 763 | 1°06 1-22 
Aug... 425 171 243 | 0:°339 0:39 Aug 310 170 251 | 0-350 0-40 
Sept... S15 EL 219 | 0°306. 0:34 Sept 265 180 219 | 0-305 0:34 
Oct. 265 171 202 | 0-282 0:33 Oct sta dotaanonlic cones 218 | 0-304 0:25 
Nov... 840 171 479 | 0°668 0°75 NOVG. obi deena cede aids ae oil e elc wee ait A es 
Dec. 315 yal 199 | 0°278 0°32 fD Yer es Mec Me tee ot victor Dera he 178 | 0:248 0-22 
Year 4,120 91 673 | 0°940 12°78 Year. o.|ecae as glesnds oo lds ee ol cee 
1914 1915 
Jan 1,030 170 423 | 0-590 0:68 JAD sae 187 140 163 | 0-227 : 
Feb 2 PACS eae ae 220 | 0:307 0:32 Hebs. ca 154 100 128 | 0-179 ree 
Mar 820 224 487 | 0:679 0:78 Mar.... 595 125 258 | 0-360 0°42 
April 3,820 665 | 2,160 | 3-01 3°36 April 2,570 440 1,460 | 2-04 2-28 
May 6,120 2,830 4,460 } 6:22 COAT May 2,320 1,540 1,820 | 2-54 2°93 
June 4,760 1,540 2,060 | -3257 3°98 June 1,440 59 901 |} 1-26 1°41 
July 1,440 310 743 | 1°04 1-20 July 665 334 470 | 0°656 0:76 
Aug 288 125 190 | 0-265 0°31 Aug 310 125 195 | 0:272 0°31 
Sept 270 100 145 | 0-202 0°23 Sept 170 120 136 | 0-190 0:21 
Oct 265 154} 213 | 0-297 0-34 Oct 224 140 158 | 0:220 0-25 
INOW c. 1,160 386 666 | 0:929 1204551) UNovoce: 224 187 206 | 0-287 0°32 
Dec.*.... cs Res Rap Ta 221 | 0-308 0:36 Dec.... 217 154 186 | 0-259 0°30 
VAT. yer C208 | ee ees 1,041 } 1°45 19°77 Years.ct |2;570 100 507 | 0°707 9°64 


1 Drainage area of 717 square miles, as estimated for new location, has been used for com utations for last + 
columns for period Mar., 1911, to Feb., 1912, when gauge was at old situation one mile below; the differpoee in nina 
area between old and new situation is not sufficient to make any material difference. 2 For period Mar. 10 to 31. 

Partly estimated. 4 Oct. 1 to 22. 5 Dec. 8to 31. 6 Affected by ice Dec. 10 to 31, discharge partly estimated. 

Note—Discharges interpolated for days of missing gauge heights, except iod i 

: } s ; period Oct. 23 to Dec. 7, 1913. Dis- 
charge relation affected by ice, Nov. 15 to Dec. 16, and Dec. 26 to 31, 1911; Jan..1 to 18,1912 Jan. 9 to 24 pe 
Feb. 17 to 24, 1913 ; Feb. 4 to 7 and Dec. 10 to 31, 1914 ; Jan. 1 to 3 and 28 to 30, 1915. 
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U.S. 9—SKAGIT RIVER—near Marblemount, Wash. Drainage area, 1,090 square miles* 


DESCRIPTION OF GAUGING STATION 
Location—At proposed power-house site of the Skagit Power Co., 1 mile above Goodell creek, 
and about 16 miles above Marblemount. 
Records available—Dec. 21, 1908, to May 23, 1914. Station discontinued. 


Gauge—Vertical staff on right bank. Several gauges, all at the same datum and location, have 
been used since the station was established. 


Bench mark—Highest point of a large rock on right bank 31 feet below cable, and about 20 feet 
from water’s edge at medium stages. Elevation, 18-45 feet, gauge datum ; 509-38 feet, 
sea-level datum. 


Channel—Heavy boulders ; shifting in extreme floods. 
Discharge measurements—Made from a cable at the gauge. 
Accuracy—Results good. 


Co-operation—Gauge height record and a part of the discharge measurements furnished by the 
Skagit Power Co. 


DISCHARGE MEASUREMENTS 


Date Hydrographer aha Discharge Date Hydrographer se Discharge 
1908 Feet Sec.-feet Feet Sec.-feet 
Dec. 21 Meee Lt VOPCLS, sai fore ake wes 1-70 1,690 1909 
fe 22 GO Peet eee eee 1-70 1,690 Suby. 19) | Geis. Ragers: 20 on ec. 4-69 5,820 
a ASS CLONE Reel ate eee 1-60 1,570 Aug. 8d GO ie As abs ere eer crs 3-70 4,220 
ae oe GO et teas pier ares 1:60 1,680 iOS | eee RCOnaBIi. Coe ett. s.3 3°46 3,690 
aS MS, Halstead. 2.0% a4... 2°37 2,520 a MS vc op a ee Oi Pet eee 3°15 3,270 # 
Ben 20 LO AI eens eens PE 2,380 Bent: 12°) .G. L. Rogers. .d.5...065:: 2°52 2,490 
30 COMED cetcGion ue 2-20 2,020 Oct. 30 GOsee ©). Ree 1°62 1,660 
Maeok GOse =. Tato ccae s 1-90 1,840 Dees 157 J. Rossel. ae ate ee 3°90 ' 4,570 
1909 1910 
sane) 1 Oly 1. Ree erreae F 1-70 1,670 Weer 20s By PGilkkeys. o..4 een 2°64 2,390 
re eT ee Sea Cree 1-85 1,830 1911 
a8 3 cline y Se een ae 2°22 2,370 Mar. 8 GOiS | «dine aeio mae 1-19 1,050 , 
i 4 Gore as Seek eae 2:05 2,000 ve 4s Te Co DOTS ate as ie 1°19 990 
Feb. 3 ey ARON ett ore tae 1-97 1,870 Sm VA ile Se ee opmsellie =. oe, ant 1°19 1,060 
o 3 CLO Wee dees otto eae es 1-96 1,870 Sept.12..1, We We Ghiftord .ci225. ee 2°96 3,000 
eas M.S. Halstead......... 1°33 1,380 1912 
ae 20) Halstead and Babcock..| 1-80 1,750 JUNG te A Eke Aa SOL te Aol 5°85 6,830 
eee 2D Halstead and Rogers....| 1°52 1,490 Oct. 2s | BH. Ds Staley... casececss 1°44 1,170 
Mar. 27 M.S. Halstead......... 2°41 2,440 1913 
530 Sort tor ee 2-70 2,710 Aug. 15 | Parker and Chandler....} 3-08 2,980 
April 1 Galas PROMOLG sac geses 3's 31s 3 3°28 3,520 Os a Ost Grea sree 3:08 2,930 
May 3 elem Umar nc. beer 4°64 6,010 Oct. 14 | Stewartand Laville.....| 4°34 4,770 
Py 4 C10) Ses eel artesy 6-00 8,530 1914 
ral CLONE Riis tecate atc: 4°15 5,070 Jan. 22 | Laville and Emery...... 2-46 2,420 
ost) COMMS ierce sat otee 6-98 10,400 May 6] Parker and Collier...... 5-76 7,000 
June 7 LO MER ei ic coe ae 7-72 13,000 3 7 GOs SLAM eotaer. ior. Dek 7,020 
meee OL: JO A SLOVEDS. «5:6. del e790 13,500 aa ee TAColiter-s 1.7 soe 9-09 15,600 
July 1 ee BeeiROSSel Lee icant te 6°80 10,300 Aug. 27 | Hoyt and Parker...... | 2°88! 2,770 
lS (Gea l PROP CLS! cree clo ans 6:00 8,260 SeptelG ods ueColkier. 45 von. 1-512 1,360 


1 Measurement made at Reflector Bar 7 miles above, and inflow between estimated at 100 sec.-ft. 
2 Measurement made at Reflector Bar 7 miles above, and inflow between estimated at 85 sec.-ft. 


* Estimated by U.S. Geological Survey. Revised estimate based on recent measurements, 
using the latest maps available for the portion of the drainage area in British Columbia, gives 
1,165 square miles. This revised estimate has been used in computations for monthly summaries. 
Drainage area in Canada 390 sq. miles, in United States 775 sq. miles. 
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MONTHLY SUMMARIES 
ap ‘ Y Run-off - : : 3 Run-oft 
Discharge in second-feet denth fn Discharge in second-feet depth in 
Month Per | incheson || Month Per | incheson 
Max. Min. Mean | square | drainage Max. Min. Mean | square } drainage 
mile area mile area, 
1909 : 1910 
Jan 4,500 1,520 ZOLOe thee 2 1:98 Jan 5,390 1,500 2,310 | 1°98 2°28 
Feb 1,880 1,360 GOOLE 37 1-43 Feb 3,010 1,470 1,890 | 1°62 1-69 
Mar 3,100 1,320 fe OOaiene OO) 1:73 Mar 9,840 1,880 5,120 | 4°39 5:05 
April 3,990 2,340 3,100 | 2°66 2-98 April 26,300 3,770 8,720 | 7:48 8:35 
May 14,600 3,390 7,880 | 6°77 7:80 May 27,600 9,200 15,800 {13:57 15:66 
June 27,400 9,100 15,100 }12-96 14-46 June 20,200 7,020 11,200 | 9-62 10:73 
July...) 145,500 5,900 8,880 | 7:62 8:77 July 13,400 5,880 8,980 |} 7°71 8:88 
Aug 9,970 2,500 4,160 | 3:57 4-10 ug 6,860 1,840 4,060 | 3:48 4-01 
Sept 4,690 1,790 2,890 | 2-48 PII Sept 3,420 1,450 2,160 | 1°85 2-07 
Oct. 3,620 1,600 2,170 | 1°86 2:14 Oct 16,300 2,910 6,330 | 5-44 6:25 
Nov 47,200 1,580 8,620 | 7:40 8:25 Nov 21,300 3,210 7,040 | 6-04 6:74 
Dec 19,400 1,760 4,640 | 3:98 4-58 Dec 4,150 2,170 2 9400252 2:90 
Year 47,200 1,320 5,240 | 4:50 60:99 Year 27,600 1,450 6,410 | 5:50 74°61 
1911 1912 
Jan. 2,350 1,240 1,690 | 1-45 1:67 Jan.. 3,910 970 1,560 | 1:34 1°54 
Feb. 1,240 870 1,020 | 0:876 0:91 Feb 2,840 1,490 2270) Ale 95 2:10 
Mar 4,260 920 1,890 | 1:62 1:87 Mar 1,780 920 1,210 | 1:04 1:20 
April 7,500 2,350 3,760 | 3:23 3:60 April 3,580 2,110 2,890 | 2:48 2:78 
May 17,500 5,380 8,540 | 7°33 8-43 May 18,900 3,120 9,970 | 8-55 9-85 
June 26,500 9,120 15,000 }12:88 14:38 June 16,200 6,840 11,800 {10-12 11-30 
July 11,900 5,780 8,590 | 7°37 8:48 July HELO 3,740 6,080 | 5:22 6-00 
Aug. 6,410 2,980 3,970 | 3°41 3°93 Aug. 5,190 1,890 3,650 | 3°13 3:60 
Sept 5,000 1,490 2,920 | 2-50 2-79 Sept 2,470 1,170 1,680 | 1°44 1-61 
Octarrenr 1,680 920 1,250 } 1-07 1:23 Oct. 2,110 920 1,230 | 1:06 i? 
Nov 4,810 880 1,900 | 1°63 1-82 Nov 6,410 1,030 2,240 | 1-92 2°14 
Dec 2,230 1,170 1,620 | 1°39 1:60 Dec 2,230 1,240 M530n Last 150) 
Year 26,500 | 870 4,360 | 3:74 50°71 Year 18,900 920 3,840 | 3-29 44-85 
1913 1914 
Jan. 1,400 920 1,090 | 0:936 1-08 Jan 17,700 1,240 4,020 | 3°45 3:96 
Feb. 4,080 820 1,520 | 1:30 1°35 Feb 2,210 1,240 1,430.) 1°23 1-28 
Mar 2,000 1,240 1,520 | 1:30 1:50 Mar 5,000 1,890 3,080 | 2:64 3:04 
April 9,360 1,320 4,310 | 3:70 4-12 April 8,420 2,430 5,770 | 4:95 Ast iyes 
May 20,300 3,270 | 10,600 } 9-10 10°48 May! 16,700 5,810 | 10,300 | 8°85 7°58 
June 28,100 11,400 17,000 {14:59 16:29 SUMS ieee cal o Letevdce wae a ronste ln eae eke ocean | eee 
July 13,500 5,58 9;710 | 8:33 9-60 Pt bige sel Reve ae Oe) DI PEN PTS Aa Eo Soe oy 
Aug. 7,950 2,590 4,700 | 4:03 4°63 O:\{b cee ae Eee oe (eR, APE Oot (RAP so, 
Sept. 15,000 1,890 3,040 | 3:04 3°39 Septic se cia es edd Ae olla ete et ere | eee 
Oct.. 6,860 1,320 2,850 | 2°44 2°81 (Oc So ena Dele uNP [Iria Aum EN at Goes RM A Ee ce io te 
Noy 6,320 | 1,890] 3,060 | 2-63 2-93 Novige [ulti e ul eens sas] os cee ee 
Dee 3,150 1,240 1,860 | 1-60 1:84 Deecsccliised coolly Ries ae esi eee eae eee ed ee 
Year... 28,100 820 5,147 | 4°41 60:02 Period... ae dian} eaewlle ator Siete Oe eae et 


1Fo1 period May 1 to 23, 1914; station discontinued. 


Nore —Daily discharges Jan. 1, 1909, to May 9, 1910, determined from a rating curve well defined between 1,350 
ead 14,000 second-feet, Discharges subsequent to May 9, 1910, determined from rating curve well defined between 
1,000 and 14,000 second-feet. 


U.S. 10—SKAGIT RIVER—at Reflector Bar, near Marblemount, Wash. 


Drainage area, 1,300 square miles* 


DESCRIPTION OF GAUGING STATION 


Location—Just below the mouth of cafion Diablo, three-fourths mile above Stetattle creek and 
23 miles above Marblemount. 

Records available—Dec. 1, 1913, to Dec. 31, 1915. 

Gauge—Stevens automatic gauge referred to an inclined staff on the right bank, 

Channel and control—Sand, gravel, and rocks ; probably shifting in high water. 

Discharge measurements—Made from a cable 60 feet below the gauge. 

Accuracy—Results good. 


* As estimated by the U.S. Geological Survey. A revised estimate based on recent measure- 
ments, using the latest map available for the portion of the drainage area in British Columbia, 
gives 1,095 square miles. 
summaries below. Drainage area in Canada about 390 sq. miles, in United States about 705 
sq. miles. 


This revised estimate has been used in computations for monthly — 
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DISCHARGE MEASUREMENTS 


Date Hydrographer houke Discharge Date Hydrographer i Discharge 
Feet Sec.-feet Feet Sec.-feet 
SOE 1915 
Jan. 26 | Laville and Rhode...... 2-79 P00 th Reb. 19. 1 dor. Hartson, .o.56. 65% 1°84 800 
May 8 Parker and Collier......} 4°90 6,400 = ae CLS EA Ch ritete ook 1:83 770 
A Wore lin Collier)? oot ei ie 19 14,300 duly 20s io; Geb sulsen. sons: 3°55 3,140 
- Aug. 26 Parker and Hoyt....... 3°23 2,580 Sept. 10 RAE Wola evel Ui 2°32 1,300 
Sept. 15 elie Collier: We seks ase. 2-372 1,300 
1 Corrected for angle of current. 2 Zero flow, 0'6+0°3. 
MONTHLY SUMMARIES 
i ; ¥ Run-off - : cs Run-off 
Discharge in second-feet serethk fn Discharge in second-feet decals aa 
Month q Per | incheson |} Month Per | inches on 
Max. Min. Mean |} square | drainage Max. Min. Mean | square | drainage 
' mile area mile area 
ee re FN tN eh 1913 
Dec... . he ee aa eee ee heave eat FR ee ies (bt ay Dey ee } 1,190; 1,820, 1-66 | 1-92 
1914 1915 
Jan 12,800 1,150 3,590 | 3°28 3°77 Jan 1,110 739 899 | 0-82 0:94 
Feb 1,820 1,080 1,250 | 1-14 1-19 Feb 815 739 769 | 0-70 0-73 
Mar 4,120 1,670 2,800 | 2°56 2°95 Mar 2,920 824 1,560 | 1°42 1-64 
April 7,740 2,390 5,350 | 4°88 5-44 April! 10,700 3,020 5,200 | 4°75 5°30 
Tay 14,400 5,480 9,180 | 8:38 9-66 May ! 6,260 3,500 4,520 | 4°12 4°74 
June.. 13,600 5,760 8,490 | 7:75 8+ 64 June 5,840 2,650 3,920 | 3°58 4-00 
July. 9,560 3,320 6,010 | 5:48 6:31 July 5,060 2,560 3,590 | 3°28 3°78 
y Aug.? ae Oy | ,200 | 2:92 3°37 Aug 4,230 2,650 3,480 | 3°18 3°66 
Sept ,200 1,280 1,950} i-7S 1-99 Sept 2,740 962 1,500 | 1°37 1-53 
Oct 3,200 1,240 E9100}. 1°75 2-02 Oct. 6,020 789 1,830 | 1-69 1°95 
Noy 5,630 2,560 3,840 | 3°52 3°92 Nov 4,340 1,280 2,040 | 1°86 2°08 
Dec 3,500 1,060 1,730 | 1°58 1°82 Dec 3,600 1,170 1,880 | 1°72 1:98 
Year....{ 14,400 1,060 4,108 | 3°75 51:08 Year... | 16,700 739 2,599 | 2°37 32°33 


1 Partly estimated, 
_Note—Daily discharg»s determined from rating curve, which is well defined between 1,200 and 15,009 second-feet . 
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Diagrams Showing the Distribution of Precipitation, Temperature 
and Run-off in British Columbia 


HE following diagrams will readily serve to impart a general knowledge 
of the distribution of precipitation, temperature and run-off in British 
Columbia. <A careful study of the diagrams, in conjunction with the topo- 
graphic descriptions previously given and a good map, will clearly indicate 
the geographical trend of the meteorological and hydrological phenomena 
throughout the province. It will be observed that the most extensive records 
are for the southern and more settled portions of the province.* A knowledge 
of the trend, as disclosed by the diagrams, will be of assistance in interpreting © 
corresponding but less complete data for other districts. The following brief 
explanation of the plates will assist to an understanding of some of the chief 
characteristics of the phenomena under discussion. 


The diagrams f are arranged to show, primarily, the broad 
penee cre diff between characteristic precipitation, temperature 
of Diagrams ifferences between charac precip : p 

and run-off phenomena of the Pacific littoral lying to the west 
of the summit of the Coast mountains and Cascade mountains, and the corres- 
ponding phenomena of the territory lying to the east of said ranges and 
embracing the interior plateau and the easterly mountain systems. The Pacific 
littoral, or westerly division, has a marine climate, with heavy precipitation 
and run-off and a moderate range of temperature ; the interior, or easterly 
division, has a continental climate, with much less precipitation, a greater 
range of temperature, and different run-off characteristics. In addition to 
this broad classification, records from selected stations are grouped to show the 
characteristic phenomena for various districts. Thus, for the precipitation 
and temperature diagrams, the grouping of stations is as follows : 

West and south of Coast Mountains East of Coast Mountains 


Fraser River Delta and Lower Interior, north of the Railway Belt 
Valley Dry Belt, south 

Mainland Pacific Coast Arrow and Kootenay Lakes district 

Vancouver Island, south and east Intermontane Valley, south 


Vancouver Island,west and north 


SB Heruaniat In selecting, from the tabular records, the precipitation and 
Precipitation and temperature data to be used for the diagrams, attention was 
Temperature Data naid both to the geographic distribution of the stations and 
for Diagrams 

to the length and completeness of the records. Where a close 
comparison of the diagrams reveals some anomalies, reference to the de- 
tailed records will usually disclose the actual cause of the seeming dis- 


* Consult map showing precipitation stations. 
{+ Diagrams appear on pp. 493-502, following the text of this chapter. 
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crepancies. For example: Abnormal precipitation may be recorded for a 
certain month for one station, while, for another station, the record for the 
same month may be missing. No attempt has been made to interpolate for 
missing records. For any month of the year, variations in mean monthly 
temperature over a period of years are small compared with variations recorded 
in amounts of monthly precipitation. For this reason, less temperature data 
and from fewer stations will suffice satisfactorily to show temperature con- 
‘ditions. Also, for records of equal length, variations of the recorded means 
from the true means will be less for temperature records than for precipitation 
records (See discussion in Chapter XVIII, Meteorological Data, which follows). 
In addition to other information, the diagrams summarize data from 78 precipi- 
_ tation stations, from 24 temperature stations and from 17 stream-flow stations. 


ae Plates A, B and C show the monthly distribution of precip- 
7 itation. Beneath the name of each station are given three 
sets of figures; the centre one is the elevation in feet of the 
station ; the right hand figure gives the mean annual total precipitation in 
inches, and the group of figures on the left gives the period of the record, in 
the same manner as given in the ‘List of Precipitation Stations’. For example, 
for Princeton, the elevation is 2,111 feet, the mean annual total precipitation 
is 13-41 inches, and the figures 16-39-5 show that the record is for 16 complete 
calendar years, and in addition, there are 39 complete months recorded in 
5 incomplete years. Some of the outstanding characteristics revealed by the 
precipitation diagrams are as follows : 


The extremely small precipitation over the southern Dry Belt, Plate A, 
column 1, which extends also over the interior north of the Railway Belt, 
Plate A, column 3, is clearly manifested. The relatively large proportion which 
_ falls in the summer months, May to August, will be noticed ; indeed, the average 
rainfall in July and August recorded at some stations in the Dry Belt actually 
exceeds the fall for the same months at some stations on the Coast and on 
Vancouver island. The least monthly precipitation in the Dry Belt and 
over the Interior generally occurs in March or April. The increase of pre- 
cipitation with altitude is seen by comparing Hedley with Hedley-Nickel 
Plate Mine, Plate A, column 1. The similar amounts and monthly distri- 
butions, of the mean precipitation for stations in the same vicinity at similar 
elevation, and having records of similar length, is well illustrated by Enderby 
and Salmon Arm, Plate A, column 1. The marked increase of precipitation 
on the western slopes of the Columbia mountain system * is apparent from the 
first three stations of column 2 on Plate A. Increased precipitation moving 
from west to east across the Interior plateau towards the slopes of the Columbia 
mountain system, is shown by the diagrams for Chilcotin, Quesnel, Quesnel 
Forks and Barkerville, Plate A, column 3. The records for Pemberton Hatch- 
ery, which is situated among the Coast mountains, more closely resemble the 
records for stations west of the Coast mountains (compare Powell River). 


* Respecting Columbia mountain system, see chapter IX, General Topography. 
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Precipitation records for stations in, and near, the Fraser River delta 
and lower valley, shown on Plate A, column 4, and Plate B, columns 1 and 2, 
clearly manifest the general similarity of the monthly distribution of the precip- 


itation throughout the district, with July and August as the dryest months and 


November the wettest. The increased precipitation in the vicinity of the © 


mountains to the north, is revealed by the records for Coquitlam lake and 
Buntzen lake. 


The distribution of precipitation on the Coast is shown on Plate B, columns 


3and 4. The differences in total precipitation are understandable by careful © 


consideration of the situations of the various stations in relation to the moun- 


tain systems. Bellakula lies a long way back from the general coast line, at 


the head of aninlet. Powell River is situated nearer the Pacific ocean, but ina 


region of lesser precipitation, extending over the area near St. George channel, — 


lying between the Vancouver Island mountains and the Coast mountains. 
Swanson Bay, on the other hand, receives the full effect of the moisture-laden 


southwesterly breezes. On this portion of the coast, these breezes are un- & 


obstructed in their passage until deflected upward—with consequent pre- 


cipitation—by the mountains near this station. For the stations farther ~ 


north, it may be observed that the maximum monthly precipitation occurs in 
October instead of November, the dryer months being also earlier in the year, 
viz., May, Juneand July. See Nass Harbour, Port Simpson, and Sitka. Sitka 
has the longest record on the coast, and the uniform fluctuation of the mean 
monthly precipitation is noteworthy (compare the long-period record for 
Victoria, Plate C, column 3), 


For precipitation conditions on Vancouver island, see Plate C. The most 
noticeable characteristics are, first, the heavier precipitation on the west coast 
and north, and, second, the low precipitation recorded in the summer months, 
especially July and August. The latter fact will explain the low run-off at 
the end of the summer on streams on the island not fed by glaciers (see below). 


On Plate D the variations in annual total precipitation are shown for a 


few long-term records at British Columbia stations. It may just be mentioned 


that the noticeable cycle of wet and dry years shown for Victoria is corroborated 
by U.S. Weather Bureau records for stations in the vicinity of the strait of 
Juan de Fuca and Puget sound. 


Plate E shows the fluctuation of the mean monthly tempera- 
tures throughout the year at selected stations. The four 
groups to the left are west, and those to the right are east 
of the Coast mountains. The difference between these two sets is most 
marked. With the single exception of Bellakula—which is situated far 
from the general coast line, at the head of a long inlet—no station on 
the Pacific littoral has, for any month of the year, an average mean 
monthly temperature which falls below 32 degrees Fahr. The different 
form of the curve for Bellakula, indicating a higher summer temperature and 
a lower winter temperature, at the heads of the inlets, is also noticeable in the 
case of Alberni, V.I. As confirmatory of the lower winter temperature in such 


Temperature 
Diagrams 
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‘situations, it may be mentioned that Gardner canal sometimes freezes over for 
a distance of 25 miles from its head.* 
; The diagrams to the right show temperature conditions in the Interior. 
In some instances, the variations due to difference of latitude and elevation of 
the stations are discernible, although frequently an explanation of the dif- 
_ fererces, which are more marked than in the case of the coastal stations, must 
be sought elsewhere, as for example in the situations of the stations with respect 
to mountain ranges.f 


Petaction of The run-off diagrams show, primarily, the broad differences 
Stream-flow Data between conditions to the east and to the west of the Coast 
are Diagrams mountains and the Cascade mountains. It is only in recent 
years that stream flow data have. been systematically gathered in the west. 
The majority of the longest records cover periods of less than 10 years. Some of 
the diagrams have necessarily been based upon run-off records of four years or 
even less. In most instances, there was little choice in the selection of 
records. For the shorter records, all data available have been utilized, but, for 
the longer term records, an even period of years has sometimes been selected. 
The unit of comparison for run-off is that commonly employed, v7z., cubic 
feet per second per square mile. 
Plates F, G, H and the upper half of Plate I illustrate the 
‘ a monthly distribution of run-off. At the head of each diagram 
are given, the name of the stream and the approximate situ- 
ation of the gauging station, the period for the records used in preparing the 
diagram, and the drainage area in square miles. f 


For each month of the year there are three quantities repre- 


Legend : ; : 

. % sented—expressed in second-feet per sq. mile—the highest 

*See ‘Report on Winter Examination of Inlets, British Columbia,’ in Report on Surveys 

and Preliminary Op-rations on the Canadian Pacific Railwiy up to January, 1877, by Sandford 
Fleming, Appendix J, pp. 177, et seg., Ottawa, 1877. 

¥ It waé not considered advisable to draw on each diagram of Plate E records for more than 
three stations. Among the longer records availablein the respective districts, however, it may be 
mentioned thatin diagram I, in the first column, the curve for Masset, Queen Charlotte islands, if 
drawn, would follow closely the curve for Rivers Inlet, but would be about 2 degrees lower through- 
out. In diagram II, the curve for Quatsino would lie between the curves for Clayoquot and Holberg. 
In diagram III, a curve for Cowichan would follow very closely the curve for Nanaimo. In 

_ diagram IV, a curve for Agassiz would follow the curve for Vancouver, except for November to 
January, when it would be somewhat lower. In the second column, the variations between 
curves for stations are somewhat greater, but it may be stated that, if drawn in diagram I, the 
curve for Chilcotin-Big Creek would follow the form of that for Quesnel, but would be, through- 
out, a few degrees lower. Similarly, the curve for Fort St. James would also lie between those 
for Quesnel and Atlin, averaging about 2 degrees warmer than Atlin in the summer months and 
being several degrees less cold in the winter season. In diagram II,a curve for Princeton would 
closely follow the curve for Nicola Lake, except in January and February, when the mean tem- 
perature is lower ; also, a curve for Vernon would be very close, throughout, to the curve for 
Kelowna-Okanagan Mission. A curve for Hedley-Nickel Plate Mine, elevation 4,500 feet, would 
be lower throughout than the curves on this diagram, especially noticeable in May and June, 
possibly due to the later melting of the snow at higher elevations. In diagram III, a curve for 
Rossland would closely follow the curve for Revelstoke. 

} With respect to the drainage areas, it is recognized (see discussion on pages 210 and 310) 
that the estimates given in some cases, especially for the smaller watersheds, may be somewhat 
in error. It is believed, however, that in the stations utilized for the diagrams, the errors in 
estimates of drainage areas are not large enough to affect deductions based upon comparisons of 
ag In any event, errors do not affect comparisons made within the compass of anv one 

iagram.. 
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mean monthly discharge recorded during the period of record, the mean of 
the monthly discharges recorded during the period of record, and the lowest 
mean monthly discharge recorded during the period of record (see legend on — 
Plates F, G, and H). A scale of the actual discharge in second-feet is given ~ 
for each diagram. 

In order to permit of direct comparison, the same scale has been main- 
tained for the various run-off diagrams. In making comparisons, however, 
it should be borne in mind that, without exception, the drainage areas for 
stations diagrammed east of the Coast mountains and the Cascades are larger 
than fcr those to the west ; moreover, for the more extensive watersheds, the — 
culture is more widely diversified, varying from the glaciers and snowfields of — 
the mountain ranges to the arid region of the dry belt. The dry belt, for certain © 
periods of the year, is practically a non-contributing run-off area. The water- 
sheds of the coastal streams have not so marked a diversity of culture. For 


the smaller watersheds forming part of the larger interior drainage basins, we ~ 


should expect to find greater ranges between high-water and low-water stages _ 
than are shown on Plate F. We should, however, still find the same general 
distribution of annual run-off throughout the different months of the year. 
Winter months would have a low run-off rate, because the precipitation is 
then largely stored in the snowfields and glaciers. The melting of these, in 
the spring and early summer, causes the characteristic spring freshet. The 
average date of peak flood depends largely upon the nature of the topography, 
chiefly upon the elevations within the watershed and the mean latitude of 
the drainage area. Generally speaking, the greater the proportion of area 
at high elevation and the further north the latitude, the later in the season 
will be the melting of the snowfields, and, consequently, the occurrence of — 
the peak flood. It will be clear, therefore, that, for any drainage basin in 
British Columbia east of the Coast mountains, a run-off diagram will exhibit 
the same general characteristics as those shown on Plate F. 


For run-off characteristics of streams in the coastal belt, including Van- 
couver island, see Plates G, H and I. The chief features are, first, the great 
increase in the average yearly run-off per square mile, and second, the more 
even distribution of run-off throughout the year. Where the drainage basin 
includes large areas of high mountains, some of the winter precipitation is 
stored as snow, which, later, contributes to the spring freshet. There is, 
usually, another high-water period, corresponding to the time of autumn rains. 
As,a rule, the greatest floods of the year occur in October or November, when a 
spell of warmer weather, combined with heavy rain, causes excessive melting of 
the early snow on the higher levels. 

Respecting individual diagrams: On Plate F areshown two diagrams for 
the Columbia river at The Dalles.* One is based on the full record of 38 
years and the other is for a period of 5 years ending 1915. This latter period 
corresponds more nearly to the period on which many of the other diagrams are 
based. It will be observed that the mean monthly run-off for corresponding ~ 
months is very similar, but, that the highest monthly means show marked 


* For comments respecting this station, see record in U. S. Stream-flow Data, Chapter XVI. 
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increases, such as one would naturally expect to be manifested by long-term 
— records. | 
On the lower half of Plate I is shown the annual run-off depth in inches 
~ on drainage area for the Columbia river at The Dalles; in the first diagram the 
_ ‘water year’ ending Sept. 30 is used and in the second the calendar year. The 
similarity in the diagrams is marked. Below these is one for the yearly var- 
iationinrun-off. It shows the maximum daily, highest monthly, yearly mean, 
lowest monthly and minimum daily discharges, each expressed in second-feet 
per square mile. 

In the diagram for the Columbia river at Castlegar (Plate F), the water- 
shed of which includes a large proportion of the western flanks of the more 
massive and higher portion of the Selkirk mountains, the shifting of the 

average peak of the run-off curve to a period later in the year than for the 
Columbia at The Dalles, or the Pend-d’Oreille at Metaline Falls, may be 
discerned, thus showing the influence of elevation on run-off. The influence 
of latitude is manifested in the diagram for the Fraser river at Hope. Here, 
a similar shifting of the peak is manifested, due to the more northerly position 
of the Fraser drainage basin as compared with that of the Columbia at The 
Dalles or the Pend-d’Oreille at Metaline Falls. 

In the diagrams on Plate G, those for the Coquihalla, Chilliwack and 
Skagit rivers may be said to represent the transition stage from the 
stream-flow characteristics of the interior to those of the coastal type of 
stream. The mean monthly discharges are still highest in the early summer 
months, due to the augmentation of the flow by the melting snows at the. 
higher elevations, but the mean annual discharge per square mile is much 
greater, also the influence of the heavy autumn and winter precipitation is 
seen in higher run-off for corresponding months. 

The diagram for Stave river typically illustrates the conditions obtaining 
on glacial-fed coastal streams. If comparison be made between this diagram 
and the precipitation diagrams on Plate B, columns 1 and 2, it is apparent that 
much of the precipitation during January, February and March is stored as 
snow at the high elevations, and that, with the coming of the warmer months, 
this stored precipitation is released, thus augmenting the flow until late in the 
summer. The low water occurs in August. Further north, on the coast, it is 
probable that the run-off is yet more evenly distributed throughout the year, 
because, due to the more northerly latitude, the summer flood would ‘peak’ 
later in the year; while at the same time the autumn rains start earlier (see 
Plate B, column 3). 

Diagrams on Plates H and I illustrate the discharge characteristics of 
streams on Vancouver island. For these, particularly, it has been necessary 
to utilize some short records. Those for Stamp, Cowichan and Little Qualicum 
rivers are each for a period of 3 years and 10 months ; for January and February 
but 3-year records are available; moreover, a reference to the stream-flow 
tables will show that, on each of the three streams, the mean discharge for 
February happened to be practically the same for 2 of the 3 years. Obviously, 
longer term records are here necessary. Notwithstanding the short records 


e 
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employed, however, it is possible to perceive certain characteristics, and to — 


note the influence of some modifying factors. The effect, for example, of the 
autumn and winter rains on run-off is seen on all the diagrams, and, with the 
exception of Campbell river, it appears that a much smaller proportion of the 
winter precipitation is stored than in the case of the streams shown on 
Plate G for the mainland coast. Campbell river drains the most mountain- 
ous part of Vancouver island, and is fed by several glacial streams. Its 
flow, therefore, is maintained until well on in the summer, the peak usually 
occurring in June. The three comparatively large lakes on this stream, in 
their natural state, exercise but little influence on the mean monthly flow; 
they do, however, have a marked effect on the extreme daily maximum and 
minimum flows. 


Special emphasis has been given previously in this report to 
the fact that it is necessary to possess more complete and 
extensive hydrometric data. This is especially so in British Columbia, owing 
to the diversified nature of its topography. Where information respecting 
meteorological and hydrometric data is specifically gathered, it becomes 
practicable to make intensive studies which will prove an insurance against 


Conclusion 


some of the failures too frequently made in connection with the design of 


power developments. As an example of information of a comprehensive char- 
acter, being gathered in connection with specific projects, one may consider 
the data for Lake Buntzen development, for Stave Falls development, and 
for that proposed by the Couteau Power Co. at Shuswap falls. Some of the 
data for the latter project are shown on Plate J. 
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’ CHAPTER XVIII 


Meteorological Data 


ROBLEMS of hydrology, especially those relating to the conservation 
of water resources for municipal and domestic water supply, irrigation, 
power and other purposes, demand that estimates, as nearly accurate as 
possible, be obtainable of the water run-off available from any watershed 
that may be under consideration. Such supply originates in precipitation. 
As a basis for estimating this run-off, meteorological data, such as records of 
precipitation, temperature, etc., are second in importance only to actual meas- 
urements of stream flow. 

Precipitation may take the form of rain, snow, hail, dew or, in theory, fog. 
The amount of any form of precipitation is usually stated in terms of its equiv- 
alent depth of rainfall expressed in inches.- In selecting a precipitation station 
special regard must be paid to the manner in which the snow falls in the pro- 
posed vicinity. Dry snow may be driven by the wind from the place where 
it first fell, thereby increasing the apparent precipitation in another locality. 
Thus, in hilly or mountainous regions, wind-swept slopes and ridges are often 
robbed of their legitimate quota of the annual snowfall, whereas sheltered 
slopes, gorges, valleys and cafions derive additions to their supply as received 
from direct precipitation. From the viewpoint of aerophysics, neither the 
depleted snowfall on the exposed ridges, nor the excessive fall reposing in the 
sheltered places, may represent the true precipitation for a particular region. 
On the other hand, such unequal distribution of snow may be the normal, yearly, 
recurrent phenomena for a given locality ; hence, from the climatological view- 
point, the snow on the ground, whether derived from direct fall or affected by 
drift, may be considered as the precipitation of the locality. The securing 
of true records of snowfall is less interfered with on extensive plains or in broad 
open valleys. ; 

In view of the foregoing it is clear that precipitation data—which includes 
snowfall—cannot be satisfactorily studied without taking into account the 
extent to which snowfall precipitation records may be affected by the exposure 
and environment of the respective stations where records are secured. In 
most instances meteorological stations are situated in or near cities, towns or 
villages. Such communities, in a mountainous country like British Columbia, 
are usually situated in the valleys and along sheltered slopes ; hence, in general, 
observations made in these places will tend to show more snowfall than the 
true amount for the locality. In the case of many stations, however, such 
readings, even though excessive, may be more than counterbalanced by the 
greater precipitation falling at higher altitudes. In practice, snowfall is 
measured as actually found at a station, irrespective of its source. 

The causes of precipitation are varied and complex. In many cases they 
are directly connected with great cyclonic disturbances, while in other in- 
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stances they result from more local circumstances and are largely influenced 
by the immediate topographic features. Mountains are one of the chief causes 
of unequal distribution. It is not uncommon to find precipitation occurring 
on one side of a valley, while the opposite slopes are receiving none, and, even 
in a territory with no very marked topographic features, local variations are 
frequently experienced. Such variations in records taken over long periods 
will probably be found largely to counterbalance each other. 


In order to lessen the effects which local variations may have 
ryder: Records pon the uses to which the data are applied, it is desirable 
to have a large number of properly distributed stations. The 
number for any district depends largely upon geographical and topograph- 
ical features. On the Great plains, where there are no marked differences of 
elevation, a relatively small number of widely separated stations may suffice, 
but in a mountainous country, like British Columbia, many stations, often in 
close proximity, are required. 

As a general rule, for any district where a complete set of meteorological 
observations from one station would give a true representation of meteorological 
phenomena apart from precipitation, measurements to furnish a record of equal 
value for the precipitation would be required at many more stations, say, thirty 


or more. 

Respecting the length of time required to secure a true mean precipitation 
record, Sir Alexander R. Binney, in his discussion on ‘The Variation of Rain- 
fall’,* has stated that the mean derived from 35 years of good records will 
probably differ by 1-79 per cent from the true mean for a long period of years ; 
the 20-year mean will probably vary 3-27 per cent from the true mean; the 
15-year mean, 4-77 per cent; the 10-year mean, 8-22 per cent; and the 5-year 
mean will probably differ by 14-93 per cent from the true mean. These results 
are based on data from 26 stations distributed over a large portion of the earth, 
with records of an average length of 53 years. ; 

Mr. Alfred I. Henry, in his ‘Rainfall of the United States’,f writes that 
the average variation of a 25-year mean is about 5 per cent, and of a 40-year 
mean about 3 per cent, from the true mean. 

In the investigation recently conducted by the International Joint Com- 
mission, the precipitation records for the Lake of the Woods watershed were 
subjected to careful analysis. In the report to the Commission by the con- 
sulting engineers, attention is drawn to the long-term records at Duluth, 
‘ Minn., Winnipeg, Man., and Pembina, N.D., and it is stated that : 

“The mean precipitation at Duluth, from 1871 to 1913,.is 29-42 inches, 
while the mean from 1885 to 1913 is 27-21 inches, a variation of the 29-year 
mean from the 43-year mean of 2-21 inches, or 7-5 per cent. The mean 
precipitation at Winnipeg, from 1873 to 1913, is 21-41 inches, while the mean 
from 1885 to 1913 is 20-17 inches, a variation of the 29-year mean from the 


41-year mean of 1-24 inches, or 5-9 per cent. The mean precipitation at 
Pembina, from 1872 to 1913, is 19-36 inches, while the mean from 1885 to 


* Proceedings of the Institute of Civil Engineers, Vol. 109, p. 131. 
t Report of the Chief of the Weather Bureau, Washington, D.C., 1896-7, p. 317. 
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1913 is 18-87 inches, a variation of the 29-year mean from the 40-year mean of 
0-49 inches or 2-5 per cent.’’ * 

East of the Coast mountains in British Columbia, the erence te tempera- 
ture in the winter months is such that nearly all the precipitation falls as snow, 
and, in the province generally, there are extensive areas at high altitudes where 
most of the precipitation, at any time of the year, is snowfall. Much of this 
melts during the spring, but, of that which falls at the higher altitudes, some 
remains till late in the summer. At still higher altitudes heavy winter snow- 
fall frequently furnishes a residue which may be carried over for one or more 
seasons, while on the summits of the highest ridges glaciers and perpetual 
snowfields constitute huge reservoirs, the melting of which materially aug- 
ments the run-off during the summer months. 

The amount of run-off derivable from snow storage is of special importance 
in British Columbia. It augments the water available for irrigation, power 
and other purposes ; and it is highly desirable that the fullest possible data 
respecting rainfall, snowfall, snow storage, temperature, evaporation,{ etc., 
be collected. 

The following are a few of the principal factors involved in the collection 
and interpretation of meteorological data : 


The measurement of rainfall is not a difficult matter. The 
usual form of rain-gauge is, when properly installed in a favour- 
able situation, quite satisfactory. ’ 

The gauge supplied by the Canadian Meteorological Service is illustrated 
on Plate 35. The rain enters the small receiver D, through the small tube 
projecting from the funnel of upper part E. Usually once a day, in the morn- 
ing, part E is removed, and the contents of D, if any, are transferred to the 
measuring glass F. As the mouth has an area of 10 square inches, the volume 
in cubic inches of water collected, divided by ten, equals the rainfall in inches. 
An advantage of using this gauge is that, should the measuring glass be lost 
or broken, any means of determining the volume in cubic inches will measure 
the rainfall. 

The large receiver C collects any overflow from D, which holds about 13-5 
cubic inches, equivalent to 1-35 inches of rainfall. It also divides the rain- 


Rainfall Records 


* Report to International Joint Commission Relating to Official Reference re Lake of the Woods 
Levels, 1915, by Arthur V. White and Adolph F. Meyer, p. 61; see Jbid, pp. 58-82. 


} Respecting evaporation and cognate data, see United States Weather Bureau, Instrument 
Division, publications, Washington, D.C.: Instructions for the Installation and Operation of 
Class A Evaporation Stations, by B. C. Kadel, Circular L, 1915, illus. ; also Instructions for Oper- 
ating the Hydrograph and Tabulating Records T. herefrom, by C.F. Marvin, Appendix to Circular A, 
1911; also Instructions for the Installation and Maintenance of Wind Measuring and Recording 
Apparatus, Circular D, 1914, illus.; Barometers and the Measurement of Atmospheric Pressure, 
by C. F. Marvin, Circular F, 1912, illus. ; Instructions for the Care and Management of Electrical 
Sunshine Recorders, Circular G, 1914, illus.; see also ‘The Winds of the United States and Their 
Economic Uses,’ by P. C. Day, in Year Book of Department of Agriculture, 1911, pp. 337-350. 
Consult further, ‘Description of Evaporation Station maintained by Dominion Water Power 
Branch on Lake of the Woods at Kenora, Ontario,’ Water Resources Paper No. 3, DP: 57 et seq.; 
also‘ Computing Run-off from Rainfall and other Physical Data,’ by A. F. Meyer, in Proceedings of 
the American Society of Civil Engineers, March, 1915; also ‘Evaporation Records,’ ‘published in 
Report of Consulting Engineers, International Joint Commission, Lake of the Woods Investigation, 
1915. 
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gauge into a series of air chambers which minimize loss from evaporation. The 
large receiver C holds the equivalent of 5 inches of rainfall. 

The United States Weather Bureau standard gauge is 8 inches in diameter, 
and has an inner copper receptacle twenty inches high with a cross section 
one-tenth that of the mouth of the rain-gauge. The depth of water in the 
inner receptacle is ten times the rainfall, and is measured with a stick graduated 
to read the actual rainfall to hundredths of an inch. 

Next to the selection of the observing station is the problem of so exposing 
the gauge that it will collect a truly representative sample of the rainfall. 
Where possible, the selected position should be in some open space, unob- 
structed by large trees or buildings. Low bushes, fences or walls in the vicinity 
of the gauge are beneficial, but must be situated from the gauge a distance 
of not less than their height. 

Wind is the chief cause of inaccuracy in records. Its effects must be 
guarded against by providing some form of wind shield. It has been demon- 
strated that the quantity of rainfall in unprotected gauges is always deficient, 
and large variations may occur where gauges are exposed to marked wind 
action. The United States Weather Bureau bulletin on the Measurement of 
Precipitation states that : 

‘Within a few yards of each other two gauges may show a difference of 
20 per cent in the rainfall in a heavy rain storm. The stronger the wind, the 
greater the difference is apt to be. In a high location, eddies of wind pro- 
duced by walls of buildings divert rain that would otherwise fall in the gauge. 
A gauge near the edge of the roof, on the windward side of a building, shows less 
rainfall than one in the centre of the roof. The vertical ascending current 
along the side of the wall extends slightly above the level of the roof, and part 
of the rain is carried away from the gauge. In the centre of a large, flat roof, 
at least 60 feet square, the rainfall collected by a gauge does not differ mater- 
ially from that collected at the level of the ground. <A gauge ona plane with a 
tight board fence 3 feet high around it at a distance of 3 feet will collect 6 per 
cent more rain than if there were nofence. These differences are due entirely to 
wind currents.”’ 

One of the most satisfactory forms of wind-shield is that used by Nipher, 
who, in 1878, demonstrated that an ordinary rain-gauge would collect almost 
or quite the true catch of rainfall if surrounded by a trumpet-shaped sheet of 
metal, terminated in an annular rim of copper wire-gauze, 20 gauge, mesh 
8 wires to the inch, to prevent in-splashing. This device so far minimized 
the wind effect that one of these gauges, 118 feet above the ground, collected 
the same amount of rainfall as a shielded gauge on the ground. 

Satisfactory results have been obtained by the use of some form of wind- 
break around the top of the gauge. This should be placed about 8 to 12 inches 
away from the gauge and its top edge should be a few inches higher than the 
rim of the gauge, say, at an angular elevation of 20 to 30 degrees above it. 


It is less easy to measure snowfall than rainfall. The chief 
reason is the difficulty, due to wind effects, experienced in 
collecting a representative sample of a fall of snow. In Canada and the United 
States, therefore, it is the usual practice to require observers to measure the 
snow upon the ground. 


Snowfall Records 
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Careful measurement by experienced observers of the depth in favourable 
situations is probably the most satisfactory method of determining the snow- 
fall, and the results of such measurements constitute the criterion for com- 
paring the accuracy of special snow collecting apparatus. Unfortunately, 
suitable places are not always found close to the observing station, yet, even 
on windy days, beds of snow of uniform depth may be found in sheltered spots, 
for example, in small clearings in woods. The depth recorded should pre- 
ferably be the mean of measurements taken at several selected spots where 
experienced judgment indicates that a normal and representative depth is to 
be found. 


A simple device sometimes employed to facilitate the measurement of 


newly-fallen snow is the ‘snow-mat.’* This mat, made of white duck, serves 


as a base for the first fall or, when placed on the surface of snow already fallen, 
serves as a dividing plane for the next fall. 


There are many cases when ground measurements fail to represent accur- 


. ately the fall of snow ; for example, when snow and rain are mixed or alternate, 


when melting takes place, or when the fall is very light. It is desirable, there- 
fore, to employ some form of collector which can be relied upon to secure re- 
presentative samples even under unfavourable and widely variant conditions. 
Various devices have been employed to reduce the great disturbances due to 
wind, but without full success. M. Billwiller’s observations, as reported in 
Meteorological Zeitschrift, May, 1910, are of interest. On account of high 
winds on the Gotthard in the Alps, satisfactory rainfall and snowfall measure- 
ments had not been secured. He employed a shielded gauge, resembling some- 
what the Nipher design. In light winds, the catch of snow was fifty per cent 
greater than that caught in the ordinary gauge and, with high winds, about 
100 per cent greater. That is, the shielded gauge collected twice as much 
snow as an ordinary unshielded gauge. 


No single design of collector is uniformly applicable for all conditions. 
The U.S. Weather Bureau has conducted experiments to determine the best 
form of snow-gaugef and has also sought to devise some form of seasonal gauge, 
for use in out-of-the-way places, and which would only be visited by an observer 
at infrequent intervals, perhaps only at the beginning and end of the winter. 

A snowfall-gauge must be elevated some distance above the ground, in 
order to escape surface drifting and to be above the accumulated depth of 


*This simple device consists of a piece of white duck, about twenty-eight inches square, 
with small, triangular pockets at each corner to receive diagonal slats of wood, which maintain 
the mat taut and flat. Short pegs projecting downward from the slats prevent displacement 
by the wind, and the possible loss of the mat in,a storm may be guarded against by attaching to 
it a stout cord fastened to a stake a few yards distant. When snow is on the ground, the mat 
is simply laid on the snow surface ; its lightness permits the soft snow to support it practically 
even with the surface of the former fall ; its colour being white tends to lessen the chance of a 
partial eee. In ascertaining the amount of the fall, a small area is cleared and the depth 
measured. 

} For further description of meteorological apparatus, including snow-gauges, consult 
publications mentioned in footnotes to this chapter. The U.S. Weather Bureau has conducted in- 
teresting experiments relating to meteorological data in Washington, Idaho and Montana. The 
northern portions of these states border southern British Columbia and, having characteristics 
of topography in common, records and experiments on either side of the boundary are of value 
to each country. 
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snow. This elevation, which, in some cases, may amount to twenty or thirty 
feet,* increases the liability to inaccuracies due to wind effects and makes it 
essential to provide a wind-shield. 

The collection of snowfall is not infrequently accomplished by using the 
lower portion of the standard rain-gauge. , It is customary, where a special 
gauge of this type is installed for snow collection, to employ one of larger di- 
ameter than is used for rain. Where there is no wind and the snow is saturated, 
or alternates with rain, this is a fairly satisfactory method. Where there is 

wind, even in these gauges some form of shield must be employed. 

Special snowfall-gauges, or collectors, are usually supported on an elewted 
structure fitted with a suitable permanent wind-shield. The shielded rain 
and snow gauge designed by C. F. Marvin, Chief of the U.S. Weather Bureau, 
admits of considerable latitude in construction and details of design. It 
has a Nipher trumpet-shaped wind-shield, whose extreme diameter may be 
not less than three and not more than four times the diameter of the re- 
ceiver. The mouth of the receiver should be at a slightly lower elevation 
than the extreme edge of the Nipher shield, so that the edge of the shield if 
it could be viewed from the edge of the receiver, would have an angular. 
elevation of possibly 5 to 10 degrees. As the receiver is 40 inches deep by 
10°85 inches inside diameter, its capacity is adequate to contain any snowfall 
likely to occur at most stations ketween regular hours of observation. The 
size may, of course, be increased where special conditions so require. The 
following description of the wind-shields employed is taken from the 
instructions on the measurement of precipitation issued by the United States 
Weather Bureau : 


‘“A double arrangement of wind-shields surrounds the mouth of the gauge. 
On the outside is a large Nipher trumpet-shaped shield of galvanized 
sheet iron arranged in octagonal form to simplify construction, and to reduce 
cost. Inside the trumpet shield is a fence-shield, consisting of four sheets of 
iron, 12 inches wide, spanning the space between the corner posts. The 
upper edges of the [inner] shields stand above the rim of the gauge by from 
twenty to thirty degrees angular measure. 

‘At the top the collector is centred and secured in place by a guard ring 
carried on the supports. At the bottom the can rests upon a central support, 
which can be raised and lowered for placing and removing the collector.”’ 


In measuring snowfall the collector, with its contents, is weighed on a 
oalance adjusted to read zero when the collector is empty. The scale is grad- 
uated to give the rainfall equivalent, in hundredths of an inch, of any collected 
precipitation. . Where not practicable to adjust the balance to read zero with 
the empty collector, due allowance must be made.f (See plate 36 for diagram 
of shielded snow-gauge.) 


* Consult ‘The Region of Greatest Snowfall in the United States,’ in Monthly Weather Review, 
May, 1915, 43, pp. 217-221, Washington, D.C. 

+ Other apparatus, including a design for a shielded seasonal snow-gauge, are illustrated 
and discussed in Measurement of Precipitation, by C. F. Marvin, Circular E, Instrument Division, 
Washington, D.C., 1913. See also in United States Monthly Weather Review, May, 1915, 43, 
pp. 217-221, article by Andrew H. Palmer, ‘The Region of Greatest Snowfall in the United States.’ 
Figure 11 shows a Marvin sheltered gauge in operation at Blue Cafion, Cal.; also, note references 
to experimental researches of Mr. B. C. Kadel ; also comment, page 218, respecting accumula- 
tion of snow on shielded gauge in manner to affect recorded ‘catch.’ 
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matatali When the depth of snowfall has been measured, or a repre- 
Equivalent sentative sample secured, it becomes necessary to ascertain its 
’ of Snowfall 


equivalent depth in rainfall. 
When the snow is collected in the usual rain-gauge, it may be melted 
either by putting it in a warm place, or, better, by adding a known volume 


of warm water. The liquid'is then measured in the usual way. 


In Canada and in the United States, ten inches of snow is usually con- 
sidered as equivalent to one inch of rain. While convenient, this method does 
not yield precise results, on account of the varying density of the snow. 


Some experiments carried out by Mr. A. J. Connor, of the Canadian 
Meteorological Service, Toronto, show that the amount of snow required to 
give one inch of water varied between 6 and 16 inches. No definite relation 
was found between the density of the snow and the surface conditions of tem- 
perature, pressure, etc. Doubtless, the results from such experiments will 
vary somewhat in different localities; and the snow which falls on the Pacific 
<oast will be found to be, on an average, heavier and more saturated than that 
in the interior. 


These conclusions are substantiated by the observations of the section 
directors of the U.S. Weather Bureau, in Washington, Idaho and Montana, 
which show that the water equivalent of snow may vary from 1to8to 1to 18. 


The Washington director states: ‘Very moist snow, although freshly 
fallen, may have a water equivalent of 1 to 8, whereas very dry snow may have 
the equivalent of only 1 to 18.’’ He considers that the ratio, of 1 to 10 for 
ordinary dry snow, freshly fallen, is too high ; that, as an average, it yields 
results approximately correct and, although it gives, in some instances, too 
great a water value, it may serve to compensate for the deficient catch that is 
necessarily due to defects of gauge construction, exposure, wind eddies, etc. 


The director for Idaho states that, though using the common co-efficient 
of 10, nevertheless ‘‘In actual experience, however, we have found it to range 


all the way from less than one-half this amount to an amount somewhat greater. 


The average will probably be not far from 0-08 of an inch of water for an inch 
of snow.” 

The director for Montana states that ‘‘The experience at this station is 
that the relation between snow depth and water equivalent is about 15 to 1. 
It is thought, however, this varies here in the mountains even more than in 
a humid climate, and for that reason we endeavour to get, as far as possible, 
the actual result from melting the snow catch and measuring as water.” 


The general conclusions, based on numerous experiments, indicate that 
the variations range from one inch of water for six or seven inches of heavy 
snow, to one inch for fifteen or twenty inches of lighter snow, and 
occasionally for even thirty inches of very light snow. 


Obviously, the same weight cannot be given to precipitation records 
which include snowfall reduced to a rainfall equivalent on the standard ratio 
of 10 to 1, as can be given to records from stations where a given quantity of 
snow depth has been collected and the water equivalent actually found, or 
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where the density condition of the snowfalls is taken into account. In studies 
where precipitation records are involved, and where the records from some 
stations are being weighted with respect to others, special consideration must 
be given to the snowfall records. 


A more definite method of finding the rainfall equivalent of a fall of snow, 
is to obtain a representative sample of the snow, say, by cutting out a section 
with a cylinder of the same area as the rain-gauge, and melting it. The rain- 
gauge and the cylinder having the same area, the melted snow, when trans- 
ferred to the graduated tube used for measuring the rainfall, would show the 
correct water equivalent. 

Another method and, where the apparatus is available, one of the simplest, 
is to cut out a sample section with a cylinder as above described and weigh it. 
The balance may be graduated to read the rainfall equivalent. In measuring 
snow by this method the snow-mat, previously described, greatly facilitates 
obtaining a representative sample. In taking the sample, the cylinder would 
be pressed vertically down through the snow to the snow-mat, the sample of 
snow thus obtained being lifted up and transferred to the balance. 


To determine the density and water equivalent of snow accumulated on 
the ground, where the depths are not excessive, one of the best and simplest 
contrivances is that devised by Mr. B. C. Kadel, of the U.S. Weather Bureau, 
This apparatus is described in the U.S. Monthly Weather Review for May, 
1915, as follows: ‘‘ For the purpose of obtaining samples of snow, tubes of 
No. 16 gauge galvanized iron, with aninside diameter of 5-94 inches, which 
gives the relation 1 pound of snow equals 1 inch of water, were used. Each tube 
consists of a 2-foot section and a 3-foot section, with a notched collar attached 
to the 2-foot section in such fashion that both tubes may be joined together. 
When a sample is desired, the tube is set down rather forcibly into the snow, 
so that the lower end rests on the ground. A specially designed auger is then 
screwed down through the imprisoned snow to the bottom, when a pin that 
passes through a hole in the auger handle rests on the top rim of the tube. The 
whole is then withdrawn by lifting the tube, the weight of the auger and the 
snow sample being supported by the cross pin. The snow is then emptied into 
a pail and weighed on a spring balance.’ With this apparatus it is possible 
to secure an unbroken sample of the snowfall, even when the snow is loose 
and granular in structure. 


We have drawn attention to the marked influence exerted by 
snow storage upon run-off. It is desirable, especially for 
irrigation purposes, to possess data upon which some estimate of the probable 
run-off, for even a few months in advance of its occurrence, may be based. 
On many of the smaller streams the total available run-off is utilized for irri- 
gation every year ; consequently, to the irrigation farmer situated on such 
streams, the question of how much water he will have in any season is a very 
pertinent one. If the supply be plentiful, he may place a larger acreage 


Snow Surveys 
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under cultivation, or plant crops requiring more water; if deficient, he must 


modify his plans accordingly. 


An accurate knowledge of snow storage may not be of the same importance 
to water-power developments, yet, in particular instances, it may be of prime 
bearing. Speaking generally, such knowledge is of undoubted value. Where 
run-off data cover only a short period, a knowledge of snow storage conditions 
will assist in indicating whether the run-off observed in a given season is normal, 


is high or is low. 


For the most part it is impracticable to determine the winter snowfall 
on the higher portions of mountainous watersheds. Such areas are difficult 
of access, repeated journeys thereto are costly, few people live in the mountains 
in winter, and the apparatus for automatically measuring snowfall is perhaps 
not sufficiently perfected to encourage its installation. Even were there data 
available, as gathered by such apparatus, they would not necessarily enable 
computations to be made to determine accurately the water supply that might 
be counted upon for the ensuing summer, because, for example, even in winter 
the stored supply may be depleted by thaws. 


The best way to determine the amount of snow that may augment the 
summer flow is to make a ‘snow survey’, that is, to measure the snow layer 
which remains on the ground just before general melting begins. The snow 
will be found in patches of varying depths and areas. The snow-covered areas 
are mapped, the depths measured, the volume computed, and, after ascer- 
taining the respective densities, the water equivalent of the stored snow is 
estimated. Part of the snowfall of one winter may be carried forward to the 
following or succeeding years. Where this takes place, it would be necessary 
to make a survey at the beginning of the winter, that the residuum carried for- 
ward might be taken into account. Where glaciers exist, information respect- 
ing them should also be secured. 


From the exposure and nature of drifts—governed chiefly by the topo- 
graphy—some idea may be formed of the probable characteristics of the melt- 
ing. Snowfields and glaciers with southern exposure may augment stream- 
flow in the winter, while those with a northern exposure will melt less readily 
and, thus, assist to keep up the run-off during summer months. As more 
stream-flow records become available, the effect on run-off of contributions 
from the melting snowfields will become better known. Manifestly the run-off 
from snow storage, and its seasonal distribution, are intimately connected with 
temperature. The whole subject is an interesting one and opens up a field for 


extensive and profitable research. 


A paper on ‘The Value of Snow Surveys as Related to Irrigation Projects,’ 
by Mr. Alfred Thiesson, illustrates the character of the information made 
available as a result of snow surveys. It describes a survey on a watershed 
of about 6,880 acres, of which about 4,000 acres were under snow. About 2,000 
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soundings were made with the alpenstock, and the depth and density were 
measured with specially designed apparatus at 277 carefully selected repre- 
sentative places. This was an average of one density measure- 
ment for every fourteen acres. The survey shows that the 
average of the 277 depth measurements was 36 inches, and 
the average water equivalent was 11-5 inches, or 32 per cent ; 
making 3,833 acre-feet of water, or the equivalent of fourteen inches 
over all the ground irrigated under the stream.* 


Where the results obtainable would seem to warrant them, 
seasonal snow-gauges might be installed. Where, however, it is 
desirable to make frequent measurements of the accumulating 
snow on the ground, snow-stakes should be used. The accom- 
panying illustration shows the snow-stake recommended by the 
U.S. Weather Bureau. It is 134 inches square, with a standard 
length of 90 inches. The stake, which is painted white, is 
securely bolted to galvanized angle steel which has first been 
firmly driven into the ground. To it is attached an enamelled 
iron scale, graduated in inches, with figures opposite every 
ten-inch interval; when suitably located, the scale may be 
read at a considerable distance with a telescope or field- 
glasses. In reading due allowance is made for any slight 
irregularities in the snow surface in the immediate vicinity of 
the gauge. 


_ Where observations are to be made respecting snowfall, 
officials of the Dominion and Provincial Forest Services could 
render great assistance. T 


aM Pre dacenen Recognizing the importance of meteorologi- 

: and Temperature cal data in relation to water-powers, this 

- Whey, Records A ‘ 

Ties ~ hee report contains summaries of all known 
= ots Lense te ake 

“l..we. available precipitation data for British Columbia and 


temperature records for many representative stations. 


i 
uy 
\ 
) *Consult ‘The Value of Snow Surveys as related to Irrigation Projects,’ 
y by Alfred H. Thiesson, Section Director, U. 5S. Weather Bureau, in Year Book 
: of Department of Agriculture, Washington, D.C., 1911, pp. 391-396, illus.; also 
Measuring the Snow in Maple Creek Cafion, Utah, by Alfred H. Thiesson and 
J. Cecil Alter (Weather Bureau) ; also Instructions for Installing Snow-stakes or 
4 Scales for Measuring Depths of Snow on the Ground, being Appendix, Circular 
5 E, Instrument Division, U. S. Weather Bureau, Washington, D.C., 1913. See 
also ‘The Catchment of Snowfall by Means of Large Snow Bins and Towers,’ by 
Prof. Frank H. Bigelow, in Monthly Weather Review, Vol. 38, No. 6, June, 1910. 
A The use of bins of the type illustrated in Mr. Bigelow’s paper, it is stated, is 
/ being discontinued. 
+See ‘The Importance of Mountain Climate in the West—The Weather 
Bureau and the Forest Service in Co-operation,’ by E. R. Hodson, Assistant, U.S. 
Forest Service, in U.S. Monthly Weather Review, 1909, Vol. 37, pp. 949-950. 
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Plate 36 


SHIELDED SNOW GAUGE 


THERMOMETER SHED 
As used at Canadian Meteorological Observatory, Toronto. 
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The Dominion Meteorological Service,* Toronto, maintains a number 


of stations in British Columbia. The stations are classified as follows : 


= 
z 


L 


; 


A. Chief stations, where all ordinary observations are taken, day 
and night, at equal intervals of time, not exceeding four hours. 
T. Telegraph Reporting Stations, where all ordinary observations 
are taken three times daily at the same absolute time, namely, 8 A.M., 
 2P.M.,and 8 P.M., 75th meridian time, and the first and last are reported 
by telegraph as soon as taken, to the central office at Toronto. 


Hl I. Ordinary Stations of the First Class, where all the ordinary obser- 


vations are taken three times daily at certain local times. 

II. Ordinary Stations of the Second Class, where regular observations 
of temperature, extremes of temperature, the direction and velocity of the 
wind, and the state of the weather, are taken two or three times daily at 
regular local times, the rainfall and snowfall also being measured. 

III. Ordinary Stations of the Third Class, where records are kept 
of the fall of rain and snow, and the general state of the weather. 


In British Columbia, the only chief station is at Victoria. There are 
telegraph reporting stations at Atlin, Barkerville, Kamloops, Prince Rupert 
and Vancouver. There are also first-class stations at Entrance Island, Tri- 
angle Island and Nanaimo. The majority of the remaining stations rank as 


second-class. The class of each Dominion station is indicated in the tabular 


; 


lists. 
The British Columbia Water Rights Branch has recently established a 


Meteorological Section.t It has provided many new stations, and the number 
‘1s being further increased. There are also several private companies, e.g., 
the British Columbia Electric Railway Co., Campbell River Power Co., West- 


* The following are publications of the Meteorological Service (Head Office, Toronto) : 
Rain and Snowfall of Canada to end of 1902, Ottawa, 1906, with charts ; The Monthly and Annual 
Rain and Snowfall of Canada from 1903 to 1913, Ottawa, 1915: The Temperature and Precipitation 
_ of British Columbia, by A. J. Connor, Ottawa, 1915. (This includes records of monthly, seasonal 
and annual means and extremes of temperature and precipitation from certain selected stations.) 
The foregoing give summaries of the data. For fuller details see: Annual Reports of Meteoro- 
_ logical Service of Canada. The last Annual Report issued was for the year 1915, published early 
in 1917; consult also Monthly Weather Review, which gives tables of ‘Pressure, Temperature, 


P Wind, and Precipitation of Stations in the Dominion of Canada.’ The former practice was 


_to publish the records in the Monthly Weather Review as soon as they could be assembled after 


the receipt from the various stations ;. subsequently, the records were again checked before 


being published in the Annual Report. Since the end of 1915, the publication of the Monthly 
Weather Review and the Annual Report has been discontinued, and has been superseded by the 


pubtication of the Monthly Record of Meteorological Observations. "This publication inciudes the data 


formerly given in the two earlier publications and, when bound with a small Supplement, issued 


annually, takes the place of the former annual reports. Bound volumes are not, however, issued 


by the Meteorological Service. See, also, Instructions for Recording Ruin, Snow, Weather 


Temperature and Miscellaneous Phenomena, issued by the Meteorological ‘Service, Canada, Ottawa, 


1893 ; consult also The Observer’s Hand Book, approved for the use of Meteorological Observers 
by the Meteorological. Office, the Royal Meteorological Society, the Scottish Meteorologial 


‘Society and the British Rainfall Organization, published (annually) London, England. 


{ Regarding publications by the Province of British Columbia, see leaflet, Instructions for 
Measuring and Recording Rain and Snow, issued by Water Rights Branch, Victoria ; also bulletin, 
The Climate of British Columbia, being ‘tables of rainfall, snowfall and temperature, altitude of 


places, lakes and mountains, issued by the Bureau of Provincial Information, Victoria, B.C., 


last issued bulletin, No. 27, Victoria, 1914 ; also ‘Report on Meteorological Work,’ contained in 
Annual nee Ss of ‘Minister of Lands, Victoria, Bic. 
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ern Canada Power Co., Powell River Co., and others, which, with commendable 
foresight, have been recording micremeieaen phenomena. 

In the United States, the Weather Bureau,* Dept. of Agriculture, Washing- 
ton, D.C., has for many years, maintained stations which, owing to their com- 
parative proximity to British Columbia, and to their being situated in areas 
of similar topography, are of special interest. Records of a number of stations 
in Washington, Idaho, Montana and Alaska have been compiled from the 
publications of the Weather Bureau and are summarized below. In addition, 
summaries of records from some adjacent stations in Alberta and Yukon have 
been included. 

Every possible care has been exercised to make these assembled records 
reliable. They have been thoroughly checked and, where any inconsistency 
was apparent, the records for stations maintained by the Dominion Govern- 
ment were checked, either with the original abstract books or with the original 
sheets as turned in by the observers. The provincial records were supplied 
and checked by the courtesy of the Provincial Water Rights Branch. 

Our thanks are due to the chief and to the section directors of the U.S. 
Weather Bureau, for their kind assistance in providing data and, also, in some 
instances, for furnishing advance copies. 


The Meteorological Service of Canada is ready to furnish 
apparatus for the establishment of precipitation stations, free 
of charge, to any person suitably situated, who will voluntarily 
attend to making and transmitting the observations. Naturally, the service 
does not wish to establish stations which would probably be discontinued, nor 
where there would be the possibility of the records being indifferently taken or 
transmitted, once the novelty had worn away. ‘The accuracy of the records 
is very greatly dependent upon the faithfulness and intelligence of the observer. 

To those observers who desire to extend the scope of their observations 
thermometers recording maxima and minima readings, may also be supplied. 
These temperature readings should be takenregularly, though continuity is 
not quite so fundamentally important as in the case of precipitation records. 

Any person resident in British Columbia—especially in the less settled por- 
tions where no records have hitherto been taken—who is willing to devote a few 
minutes daily to this service, will, by so doing, be compiling records of great 
value. 


Assistance to 
Observers 


* For publications containing meteorological records of U.S. Weather Bureau, Washington, 
D.C., consult Annual Reports of the Chief of the Weather Bureau, Washington, D.C.; also Sum- 
mary of the Climatological Data for the United States by Sections. This consists of 106 sections 
published from 1908-1912. The t@rritorial sections adjacent to British Columbia are Western 
Washington, Section 19; Eastern Washington, Section 20; Northern Idaho, Section 21; and, 
Western Montana, Section 28. For supplementary records consult the Annual Summaries, as 
published by the various chiefs of sections of the Climatological Service of the Weather Bureau. 
These give the data by states. See also Monthly Weather Reviews, which not only set forth the 
current data in digest form, but include monographs dealing with matters of special climatological 
interest ; also Measurement of Precipitation: Instructions on the Measurement and Registration 
of Precipitation by means of the Standard Instruments of the Weather Bureau, being Circular E, 
Instrument Division, Washington, 1913, with appendices (issued separately) ; How to Measure 
Rainfall on the Farm, and Fnstructions for use of Marvin Float Rain-Gauge. Consult U. S. Weather 
Bureau publications: Instructions for Co-operative Observers, Circulars B and C, Instrument 
Division, Wash., D.C., 1915; and Instructions for Obtaining and Tabulating Records from Re- 
cording Instruments, Circular A, Instrument Division, Washington, D.C., 1913. 


METEOROLOGICAL DATA—INTRODUCTION 515 


Tabulated Data 


The following tabular data are here presented : 


- 1—Stations in British Columbia for which Precipitation Records are available. 


2—Stations in Alberta and Yukon for which Precipitation Records are here 
presented. 

Note to 1 and 2-—Those interested in hydrological considerations will 
find these two lists of great assistance. They will facilitate the select- 
ing of groups of stations having corresponding characteristics, such 
as similar elevations, lengths of records, mean annual precipitation, etc., 
or they will facilitate, when used in conjunction with the precipitation 
*map, the selection of stations in specific localities or on individual water- 
sheds. The station numbers on the list correspond, respectively, to 
those of the records and of the Precipitation map. 


_ 3—Precipitation Records for Stations in British Columbia. 


4—Precipitation Records for Selected Stations in Alberta and Yukon. 
Note to 3 and 4—Consideration of space has made it impossible to 
tabulate in detail the snowfall records. For the longer term records 
monthly and annual means, also maximum snowfall recorded in any one 
month, are given. For the short records the snowfall recorded is given 
by months. 


5—Selected Precipitation Stations in United States on International Water- 
sheds or Adjacent to British Columbia. 


6—Monthly and Annual Mean Precipitation at Selected Stations in the 
United States on International Watersheds or Adjacent to British 
Columbia. | 
Note to 5 and 6—It was intended in this Report to present complete 
records for selected stations in the United States similar to the data sup- 
plied for British Columbia stations. Thus, mean monthly and annual 
total precipitation records for stations 300 to 370 had been assembled, 
while, as supplementary thereto, only summaries of data for stations 
371 to 385 * were being included, because, from the viewpoint of their 
relationship to watersheds of international bearing, these records are of 
lesser importance. Many of the records 300 to 370 were lengthy, and 
it was subsequently found that consideration of space required that only 
summaries be given of the mean monthly and annual precipitation for 
-all the stations 300 to 385. 


7—Temperature Records for Selected Stations in British Columbia. 
Note—The stations for which temperature records have been selected 
for presentation here, are indicated in items 1 and 2 above by the letter 
T. Although the periods of records for precipitation and temperature 
are not always identical, nevertheless, a comparison of the records will 
show that the periods for the various temperature records generally do 
correspond to those of the respective precipitation records. 


8—Monthly and Annual Mean Temperatures at Selected Stations in the 
States of Montana, Idaho and Washington. 


_* These, conforming to the numerical sequence on the map, are below presented under 
heading ‘ Supplementary. ’ 
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STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 


Average 
No. Com=| Scattered +) snnaual 
on Station Lat. | Long. | Elev.* Limiting dates plete record total |Author- 
map N. WwW. years precipi-| ity fT 
Mths.| Yrs. | tation 
ae! ep aeet feet a b c inches 
Pi AbbotstordeC(l "202. ea. 49-— 3 122-17 89 |Jan. 1889-Aug. 1904); 15 8 1 60°15 | D-II. 
2, WAASS17,.04 (La) ate massac eee ere 49-14 |121-46 52 |Oct. 1889-Dec. 1915} 25 14 2 64°67 | D-II 
SO WAKA Ming. erate ace Short |record |for 2 mjonths only in 1912. 
4 |Alberni(Beaver Creek P.O.) (T)|49—20 {124-55 300 |Apr. 1894-Dec. 1915} 19 20 2 68°79 | D-II 
5 |Alberni (Beaver Creek). ..|49-20 |124-53 | ..... Jan. 1895-Dec. 1899 5 0 0 70°45 | D-II 
6 |Alberni (Stamp Falls) ...}/49-18 |124-52 | ,.... |Jan. 1914—-Apr. 1914 0) 4 OR Be Sars bok D-III 
7 |Alberni Townsite....... 49-17 |124-50 |N.S.L.f/Sep. 1904-Mar. 1910 4 12 3) 73°42 | D-IL 
8 |Alert Bay (Dominion).../50-35 |126-58 | N.S.L.|}Dec. 1913-Nov. 1915 1 12 Oa) fay we D-II 
9 |Alert Bay (Provincial) . .}/50-35 |126-58 | N.S.L.|Dec. 1913—Dec. 1915 Pe il bP ile etette Prov. 
TO VAlkali Dake! ees eos SIR477 (1222108 eee: Sep. 1910—Dec. 1915 4 14 2 12-13 } D-IIT 
11 |Alouette (Lillooet) Lake.}49-17 |122-29 400 |Aug. 1911—Dec. 1915 4 5 1 96-54 (1) 
12 }Alvaston.s. 2... = nc GS Oo 50— 3 |119-27 1,325 |June 1915—-Dec. 1915 0) a Toe D=1f 
13 |Annis (Canoe point)....|50-47 |119- 5 | 1,160 |June 1910—Dec. 1915 5 7 1 22-77 | D-III 
TA OVA TIPS OLOME sap auwtels ccsck ee 50-26 |119-12 1,190 |Jan. 1912—Dec. 1915 4 0 0 19-38 | D-III 
Pg PAS erOtu.ns Vomete ce. ere oe 50-43 }121-16 1,000 |Sep. 1912—Dec. 1915 1 IRS: Pen Wehr eee Prov. 
16 |Aspen Grove........... 49-52 |120-37 | 3,200 |Aug. 19138—Dec. 1915 2 5 LS WS disease Prov 
aPAct a linieDer put che eecue ac 50-31 }116-— 2 2,620 |Dec. 1905—Aug. 1909 0 24 a, Ba 1s tpn i 0 D-II 
ES MpA Tine rte ccs tie eee 2 59-35 |133-38 | 2,240 |Sep. 1905—Dec. 1915} 10 4 1 10-98 } D-I 
ROO AY SUSI ei sisindie eto oe 55-18 |129-10 | N.S.L. |June 1914—-Dec. 1915 1 ids Li shal Ba eeerae Prov 
20 |Babine Lake......-5.... 55- 5 1126-26 | 2,230 |Oct. 1908-Dec. 1915 1 43 th 21-59 | D-IL 
21 Banfield. tes Ship Ohh ee eae 48-50 |125- 9 50 |Feb. 1903-Dec. 1906 Z 21 2 91-28 | D-II 
22 |Barkerville (T)........./53-— 2 |121-35 | 4,180 |Jan. 1888-—Dec. 1915] 25 32 3 35-09 | D-T 
Ae banmeremVvalleyarn secatis See Liouis Crjeek 
23 i Baymes lakes ie. ).4 5 aches 49-13 {115-12 | 2,800 |Jan. 1915—Dec. 1915 0 11 bn vest D-II 
Peed BOREL Bie Ne si csiaye.4 % sisted 49- 5 {125-5 440 |Aug. 1914-Dec. 1915 1 5 ate BS Prov 
per De Ar Oreeclcatia..s heme ee See Jjordan Rliver 
pe beaver @reek 2 /Oe. aa See Ajlberni |(Beaver| Creek) P.O. 
ere beaver Oreck wvuene ae See Ajlberni |(Beaver}] Creek) 
euro Beaver dake srt a8 chee See Vjictoria |Waterw/orks 
25 Bellakula GW eee eh ae 52-20 |126—54 150 |June 1898-Dec. 1915} 14 31 4 41°31 | D-II 
BRAC OR ang ctienece a> See Chhilcotin 
26 Birchbank Bs er tah ie 49-11 {117-43 1,400 |Sep. 1913-—Dec. 1915 2 4 PM tae Prov. 
....|Boatswain Bank........ See Clobble Hill 
27 |Bonnington Falls. ...... 49-27 |117-30 | 1,650 |Sep. 1913-Dec. 1915} 2 4 14] See tee Prov 
Be DOSWONG ein cg x nein 49-28 |116—-46 1,730 Mar. 1911—Dec. 1915 1 14 Die} eae D-II 
29 |Bridge River. ......... 50-48 |122-19 | 1,800 |July 1913-Dec. 1915 
30 |Brisco (46-mile)........ 50-50 {116-18 | 2,600 |Sep. 1913-Dec. 1915] 2 6 by ee he Prov 
31 |Britannia Beach........ 49-37 |123-12 165 |Dec. 19138—-Dec. 1915 2 4 Ll eat Prov 
32 |Britannia (Tunnel) ...../49-37 |123-11 | 2,200 |June 1914-Dec. 1915} 2 1 1 Aedes D-II 
33 |Britannia (Mine) ...... 49-37 |123-10 | 3,700 |June 1914—Nov. 1915) 1 7 pe Pee Prov. 
Sees ULL OMe aes, ere tee ne See Qjuesnel |Forks i 14 DAES) Ny Peek Ov. 
34 |Buntzen Lake.......... 49-21 |122-52 400 |Jan. 1903—-Dec. 1915] 13 0) O | 109-79} (1) 
35 |Bute Inlet (Southgate R.)/50-52 |124-50 | N.S.L.|Sep. 1914-Dec. 1915) 1 4 Le Proy. 
36 |Cache Creek.......:... 50-49 |121-20 | 1,250 |Aug. 1913-Dec. 1915) 2 4 1s Aes ee Prov 
37 |Cameron Lake......... 49-17 |124-35 640 |Nov. 1914—Dec. 1915 1 2 ) Be Petree os Prov 
+ ous }eamp bell bake. 7, tcc See S|trathco |na Park 
38 |Campbell River........ 50—- 2 |125-20 80 |May 1910-May 1914 3 ie 2 55:85 (2) 
B90 NCanalfiat.. eu dsce coe ve 50-10 |115-50 | 2,656 |Nov. 1913—Dec. 1915} 2 2 LN eee Prov. 
40 |Canobie (nr. Hayward Junc.) |48-49 |123-44 190 |Jan. 1895-Dec. 1896} 2 0 Ooo: (ice D-II 
ese Canoeveolnt .eacatel a: See Ajnnis 
bee CADE. OCOLGn crs tad as, 8 See Hiolberg 
41 |Capilano Intake........ 49-23 {123- 8 480 |July 1914—-Dec. 1915 1 6 1 Bee Prov 
AZ Carmanah, aocee pecs ale 48-38 |124-47 130 |Jan. 1892-June 1902} 10 6 1 109°47 | D-I 
AST @ arial eee eee ieee eas 49-30 |119- 9 2,780 |}Oct. 19138-—Dec. 1915 2 3 pb adl ls thes Prov. 
44-\ Caulfield: jel | p.6 nchat. 4 49-21 |123-16 30 |Jan. 1902—Apr. 1903 1 4 1 lite Oy cei D-III 
45 |Chilcotin (Big Creek) (T)|51—-43 |123—- 3 | 3,100 |Dec. 1892-Dec. 1915} 12 49 9 12°26 | D-II 
46 |Chilliwack (T)......... 49-10 |121-57 21 |Jan. 1878—Dec. 1915} 16 54 vs 60-21 | D-II 
47 |Chinook Cove (Dom.)|51-16 {120-11 | 1,300 |Jan. 1914-Dec. 1915 2 0 O “|i D-II 
48 |Chinook Cove (Prov.)|51-16 {120-11 | 1,300 |Sep. 1913-Dec. 1915 2 4 a SOAR Pace xaieey ®t Prov 
49 Christina uakese... se 49-— 3 |118-13 1,460 |Sep. 1913-Dec. 1915 2 4 i Bes ere Prov 
50 AClayoquot (T)..2 $ esas 49-— 9 |125-55 40 |June 1898—Dec. 1915] 15 18 3} 118-24 | D-II 
51 Lin bone tee use stetel cles dr 51—- 6 {121-36 | 3,040 |Jan. 1881—Dec. 1889 2 53 ve 5-70 | D-II 
‘52: || Clo-00se. aes noe eee Pee 48-40 {124-50 30 |June 1912—Dec. 1915 3 7 aL addy gaateas ots D-II 
53:7|Cobbles Bully 20. 48-41 |123-36 33 |Oct. 1913-—Dec. 1915 2 3 Die eoreaerewre D-II 
54 |Coldspring Ranch...... 50-13 |120-22 | 2,700 |Aug. 1913—Dec. 1915 2 5 Lon dhe reat ane Prov 
Fe COMpbOnt Rancher iets See Ijnverme |re 
5d5| Coquitlam see haan 49-15 |122-46 34 |Jan. 1902—Dec. 1915] 13 11 a 70°57 | D-III 
56 |Coquitlam Lake Dam.. .!49-21 1122-48 450 |Jan. 1903-Dec. 1915! 13 0 0 149-16 |(3) 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
many of these elevations have been taken from Altitudes tn 


of nearby points, such as the local railway station ; 
Canada, 2nd ed., 1915, by James White. 


etc., indicate records supplied by Dominion Meteorological Service and show class of station. 
For stations marked (T), temperature records are also given in this chapter. 


a. Number of complete calendar years. 


b. Number of additional months in incomplete years. 


c. Number of incomplete years. 


t In this column, ‘‘Prov.” indicates records supplied by Provincial’ Water Rights Branch. 


t N.S.L. denotes ‘‘ Near sea level.’’ 


(1) Records by the British Columbia Electric Railway Company. 
(2) Records by the Campbell River Power Company. 
(3) Records by the British Columbia Electric Railway Company. 


oe D-I,”’ oe D-II,” 
See page 513. 
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STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 


—Continued 
Average 
No. Com-| Scattered annual 
on Station Lat. | Long | Elev.* Limiting dates plete record total |Author- 
map ; Ni W. years precipi- ity T 
Mths.| Yrs. | tation 
5 eas sited feet a b € inches 
DU OOTOMAbION =... 20 ces 6s < 50-51 |122-21 | 3,750 |Started May, 1915. ) 8 ber Seep Ae D-II 
58 |Cortez (Twin 5 gyi .{50— 4 }125- 2 IN.S.L.t/Jan. 1915-June 1915 0 6 Lt eee D-III 
59 |Cowichan (‘T)**.. 48-47 |123-38 170 |Feb. 1904—Dec. 1915] 10 7 2 39-95 | D-II 
60 {Cowichan Bay......... 48-44 {123-37 50 |Sep. 1914—Dec. 1915 1 4 1 a a es Prov 
61 |Cowichan Lake........ 48-50 |124— 5 540 |Aug. 1913—Dec. 1915 2 5 jah see Prov 
62 iCranberry Lake........ 52—50 |119-20 | 2,460 |Jan. 1914—Dec. 1915 8) 12 ae We D-II 
aanioranbrook.(T)....4.... 49-31 {115-46 | 3,014 |Aug. 1901—Dec. 1915 6 48 re 16-24 | D-II 
64 |Cranbrook City........ 49-31 |115-46 | 3,020 /Oct. 1913—Dec. 1915 2 3 Be TA as Prov 
Boni@rawiord Bay.......... 49-42 |116-48 | 2,000 |Aug. 1907—Dec. 1915 4 9 2 pees D-II 
a a 49— 5 {116-31 1,985 |June 1912—Dec. 1915 3 7 Rui 3 See D-II 
67 |Creston (Reclamation 
SURE oo ee OS. Sy MEG =o0.- i. ee Mar. 1896-—Aug. 1904 ei: 18 2 23-42 | D-II 
PrerOws NeSt sci. 6 sos s 0s 49-39 |114-42 | 4,450 |July 1914—Dec. 1915 1 6 ee) eh Sy Pa Prov. 
GO }Cumberland........... 402-37 [125— 3 bee oy Mar. 1898—Dee. 1900 1 17, Sa iB eatin. D-III 
impeer Cark.....)..2.sebss 49-24 |118— 2 1,450 |Feb. 1914—Dec. 1915 1 fy! Brie nd 3 Prov. 
71 |Denman Island........ 49-33 |124-50 40 |July 1906-—Dec. 1915 7 23 a 50-86 | D-III 
we Departure Bay......... 49-12 |123-57 | N.S.L. |Jan. 19138—Dec. 1915 3 0 OG 4 Nene’ D-II 
OS) STO Fe Oe 51-28 |117-11 2,090 |Mar. 1895—Nov. 1899 1 36 4 26-12 | D-II 
faDouclas Lake.......... 50-14 |120-11 2,600 |Feb. 1878-Oct. 1886 z 20 Shh sed we D-III 
75 |Duck Lake Ranch...... 50— 0 |119-23 | 1,400 |Apr. 1913—Nov. 1914 0 18 ee D-II 
7 JID See Mionte Crleek 
“5. 10 Dnt) re 48-45 |123-42 40 |Jan. 1895-June 1903 0 27 eee = D-III 
a7 \east Arrow Park....... 50- 6 |117-56 1,413 |Mar. 1914—Dec. 1915 1 10 b> hes D-II 
ME CHOUIAKC: . oencc ss cc 0s 56-56 |130-12 | 3,714 |Aug. 1914—Dec. 1915 1 5 PS Se Prov 
79 |Edgewater (Brisco)..... 50-42 |116- 8 | 2,620 |Sep. 1913-—Dec. 1915 0 22 eb ee ie Prov 
Bom moe. Wake, si). . 6s os < oc 50-34 [120-20 | 3,200 |Dec. 1914—Dec. 1915 1 1 Bes eee D-II 
PESOS. alee: aus 6 dss eins oe See Firuitland|s 
‘St Deyn OF th 2a 49-18 }115- 7 | 3,100 |Sep. 1913-Dec. 1915 2 4 iy eee Prov. 
OMA OEDY is. os ses ak soe 2 = 50-33 |119- 9 1,180 |Jan. 1894—Dec. 1915} 12 29 4} 20-29 | D-II 
83 |Entrance Island........ 49-13 |123-49 45 |Jan. 1915-Dec. 1915 1 0 wes Senet D-T 
PPE mquImalt..s.sss..e0s See Vjictoria 
64 |Hstevan Point......... 49-22 |126-33 | N.S.L. |Jan. 1909-—Dec. 1909 1 0 Os: hoe D-I 
BEIT VICW «a vic.c c's cee ess 49-11 {119-36 | ..... May 1906—Feb. 1912 2 17 5 EE atte! D-II 
PPE IACAUIOCT = «6 cs «ave De o.0-5 See Nieedles 
POMP OTOUSON ...0 6 oe ooo 60 w o's 50-41 {117-29 | ..... June 1908—Dece. 1915 r rg 1 48-92 | D-III 
87 |Fernie (Dom. sta.)..... 49-30 |115- 3 | 3,305 |Dec. 1913-—Dec. 1915 2 ni tS Pee eee D-II 
88 |Fernie (Prov. sta.)...... 49-30 |115-— 3 | 3,305 |May 1914—-Dec. 1915 1 8 bee ERS Prov 
89 |Fifteen-mile Ranch..... 50-545 21-4 Fal cnn Nov. 1913-Oct. 1915 1 1% NAYS Broun 2 D-II 
Spies Cabin. 6.2. .0.+.-. 56-23 (127-53 fs... June 1914—Dee. 1915 1 7 bh! ete eins Prov 
91 {Fort George (See Prince!George, ) 
92 \Fort St. James (T)..... 54-28 |124-12 2,280 |Jan. 1894-Dec. 1915} 22 0 0 15-65 | D-II 
SBEMOLt ot. JON soa, - oes 56-15 {120-54 1,500 |Jan. 1910-July 1911 0 15 ei Wie ee a D-II 
94 |Fort Steele (See Steele) 
95 |French Creek (T)...... 49-21 |124—22 125 |Jan. 1892—Mar. 1903} 11 5 1 36-00 | D-II 
Son Proitiands (1).(Ty...... 49—- 1 |115- 5 | 2,684 |Feb. 1896-Dec. 1915} 16 43 4 18°57 | D-II 
PMNETUIEVAIE. 1: . jolccs coce 49- 7 |117-33 | 1,984 |Feb. 1910-—Aug. 1911 8) 19 2 . Mie D-II 
earry Point .i...68 a. 6 See Sjtevesto |n 
....|Gateway (now Newgate)|} See Nlewgate 
98 |Gillis Bay (Texada Id.) .|49-40 |124-32 | N.S.L.|Apr. 1913-—Dec. 1915 2 9 5 aera gee D-II 
WOeGiacter-(L). cc cds ee eae 51-16 |117-30 | 4,072 |Jan. 1894—Dec. 1915 9 59 8 58-46 | D-II 
POOGmGlenemmsa......c.e.+ 6. 50-22 |119-19 | ..... Nov. 1914—Dee. 1915 1 2 Lr ieee D-II 
wa. .(Goat River Lodge...... See Plowell Liake 
MO Golden’ (LT). 06.86.06. « 51-18 |116-58 | 2,550 |Apr. 1902—-Oct. 1915 7 27 5 18°40 | D-II 
102 |Goldstream Lake....... 48-29 1123-37 | 1,505 |Aug. 1894—-Dec. 1915} 21 5 1 65-04 | D-III 
103 \Grand Forks..........- 49— 2 |118-28 1,746 Sep. 1909-Dec. 1915 6 4 1 16-71 | D-II 
1O4eiGrand Forks....«...--. 49— 2 |118-28 | 1,750 |Aug. 19138—Dec. 1915 2 5 BI Rk een Prov 
HO5eiGrand Prairie........«. 50-28 |119-46 2,157 |Nov. 1882—Dec. 1890 1 dpe a |e a D-II 
106 |Greenwood......:..... 49- 6 |118-41 2,400 |June 1911—Dec. 1915 2 21 3 18-11 | D-II 
107 |Griffin Lake. 50-57 |118-30 1,517 |Jan. 18938-—Dec. 1900 3 30 5 35°08 | D-II 
108 |Harrison Springs. . hs byerrerats 49-18 |121-46 50 |July 1889-—Dec. 1889 0 6 tea hae Se D-II 
109 )Harpers Camp......... 52-20 |121-25 | 2,400 |June 1914—Dec. 1915 i. 75 1 NR eA Prov 
Ou tHarperiRanch......... 50-43 |120-32 | 1,245 |Jan. 1913-Sep. 1913 10) 9 L Pas See D-II 
Pile iartley Bay... ice... 0 53-27 |129-16 | N.S.L. |Nov. 1905—Nov. 1907 0 24 3 125-89 | D-III 
aI EZICS 2012 ode olg's Sia «0 49— 9 |122-14 32 |Oct. 1896-Feb. 1898 1 5 2, Sadly Sats ae D-III 
iemibHazelmere........<<+.. 49— 2 |122-42 200 |Mar. 1893-—July. 1901 6 28 3 50°23 | D-II 
Ae Elazelton.. slits... css sc 55-15 |127-44 975 |Sep. 1896—Dec. 1897 0 7 Dd Ie D-II 
Peplelazelton, New... <... +. See Nlew Hazlielton 11°52 
Ml Dplittedleye CD): 0. sec etae > 49-21 |120- 5 1,771 |May 1904—-Dee. 1915} 10 19 Zi = Nie eee D-II 
116 |Hedley (Nickel Plate 
IMETTO GE eof team os os 49-23 |120-— 2 4,500 |Feb. 1904—Dec. 1915 Ci 44 5 23-22 | D-II 


etc., indicate records supplied by Dominion Meteorologica: Servize and show class of station. 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station ; 
Canada, 2nd ed., 1915, by James White. 


a. Number of complete calendar years. 


b. Number of additional months in incomplete years. 


c. Number of incomplete years. 
7 In this column, 


** Wor stations marked Ch): temperature records are also given in this chapter. 


t N.S.L. denotes ‘‘ Near sea level.’ 
(1) Formerly Tobacco Plains. 


‘“‘Prov.’’ indicates records supplied by Provincial Water Rights Branch. 


many of these elevations have been taken from Altitudes in 


oe D-I,’ > @ D-II,”’ 


See page 513. 
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COMMISSION OF CONSERVATION 


STATIONS IN BRITISH COLUMBIA FOR Midis ete eer em Oats RECORDS ARE AVAILABLE 
ontinu 


No. 
on Station Lat. 
map N. 
° ¢ 
117 |Holberg and Cape Scott 
SP!) PES elecere ene Sie ee 50-39 \ 
LIUS* | HoltiCreelk a wis fac 48-45 
a ee hg Ko) ocr) harere SOL reas ear pet 49-23 
120 |Hornby Island......... 49-32 
L2G OWSers cee eetetevetr a ereete 50-18 
122 |105-mile House.........|51—45 
123 |Hydraulic.......... +++ (52-38 
124 |Hydraulic (Swift River 
TO) cree stew lee Nets (D249 
UZ5ikedavBayi Cl) etic cs. 52-17 
LZ6GMinVeEmenc ances cs 50-380 
127 |Invermere (Exp. Farm) .|50-30 
128 |Invermere Heights...... 50-56 
129) Tames Island ore. se 48-37 
130/\Jones Wakes... 5. dos 49-14 
131 |Jordan River (Shirley) . .|48-26 
132 |Jordan River (Bear Cr.) .|48-31 
133 |Kamloops (T).......... 50-40 
ASA IRA SlO Wi aw les cy ctove ces onal: 49-55 
LSD IKECLOWNRA eine ae side es ts 49-54 
136 |Kelowna (Hydraulic 
ATTADINLG ase ghee Uae tellay'stls 49-45 
137 |Kelowna (T) (Okanagan 
IVEISSIOM)\ cus, = cisco olteve 49-49 
138 |Kelowna (Rutland)..... 49-51 
139 |Keremeos (Dominion).. .|49-13 
140 |Keremeos (Provincial)... .|49-13 
Pena tAgavRiVer..nyslie or 
PAL RHKINGSLALE » else wiete/he 49- 0 
1S ZANEGG Cirive Gey.-s bic: craters erste ote 53-59 
TAS uKiinaklini eh se cae ethos 6 51-57 
EA Gavotte: ts.s Rev arsie chore ee 50-57 
145 |Kuper Island.......... 48-58 
146 7ibadner. CL) ey Ieee. ere 49-— 5 
LAA y SIMLb Di aeiere.c cccce eee 49- 0 
LAS Man gley ue keer ton eens eens 49-10 
149 |Lazo (Little River)..... 49-44 
LoOmbazyor da: wkanch ny. sce os 50-16 
han oA BS Rovaysy en oat eS eee 3 50-42 
LE ALlOoet ake “Sc. aa clases 
....{Little Qualicum........ 
152 |Louis Creek........... 51-10 
LOSHUM UMD Vee bette ee et oe 50-14 
LOA Wy ncii@reek.: oe. iccceie ss 49-15 
Los yan Creeks tease Geiss 49-20 
L56 siMialalsware ses sl Seles 50-56 
VOTaNiamitwlualke. nae: 50-24 
~ ema vlaplesGrove seas: 
158 |Mary Island........... 50- 8 
159 jMasset/ CD) oon a 53-58 
nee MatsduUiseralrie sons rioe 
160 |Metchosin....*......... 48-23 
161 |McClure Lake (Telkwa) .|54—50 
162 |McCoy Lake (Alberni). .|49-20 
LOS mNind ways 2h wks wirc etree 49- 1 
164 |Mill Bay (Nass)........ 55- 0 
sm MEO reek arse. ck cea. See 
165 |Monte Creek (Ducks)...|50-38 
L6G AMoha ze: wack s. cman e 51- 4 
VEC Nakuspia, siete. oe 50-14 
LOSieiNananmnovC bh) 06.4 ee 49-10 
169) Nanaimo (2) sie... h'd.8 49-10 
170 |Nanoose Bay........:. 49-17 
VA aiNaramata pene ao) ee 49-36 
172 |Nass Harbour.......... 54-56 
173 |Needles (Fauquier)..... 49-51 
Li4aNelson (Cl). see eee. 49-29 
LolNews DWenveraa, se ee 49-59 


123-48 
121-26 


124-47 
118-47 
129-47 


T9=57 
122-28 
117-49 
123-37 
123-37 
124-12 
119-36 
129-57 
118- 6 
LL7=18 
117-23 


eg 


eee ecee 


80 


30 


icola- C/lapperto 


1,156 


Limiting dates 


Jan. 
July 


July 


Sep. 


Nov. 
. |Oct. 


. 1897-Dec. 
. 1914-—Dec. 
. 1878-Dec. 
. 1907-Dec. 
. 1912-Aug. 


1913-—Dec. 


- 1912—Jan. 
. 1910—Oct. 


1908—Dec. 


. 1913-Dece. 
. 1912-—Dec. 
. 1913-Dec. 
. 1914-Deec. 


1910-Dee. 


. 1907-Dec. 
. 1910-Dec. 
. 1878-—Dec. 
. 1895-Dec. 
. 1914-Dec. 


. 1912-Dec. 


. 1878—-Dec. 
. 1911-Dec. 


1891-—June 
1913-Dec. 


1913-Dec. 
1902—Mar. 
1914-Dec. 


Started Aug. 
. 1894-Dec. 
. 1878-—Dec. 
°1913-Dec. 
. 1878-Oct. 
. 1914—Dec. 
. 1913-Dee. 
. 1878-Nov. 


1912-Sep. 


. 1912—May 
. 1913-—Dee. 


1913-Dec. 
1914-Dec. 
1914-Dec. 


. 1914-Dec. 


1897-Dec. 


. 1915-Deec. 
. 1913-Dee. 
. 1896-Feb. 
. 1895-—Mar. 


1913-—Dec. 


n Creek Watershed 


1908-Dec. 


. 1913-—Dece. 
. 1912-Dec. 
. 1892-Dec. 
. 1901—Apr. 


1912-Dee. 


. 1913-—Dec. 
. 1900-Dec. 


1909-—Dec. 


. 1898—Dec. 
. 1914-—Dee. 


1915 
1915 


Com- 
plete 
years 


Q 


_ 
COOH NWNWEH NNR ONR OC 


iw) 
pH RrNwNo 


ro 


— 
ONWKFoOnNnNnNtoorws Nocwn 


—" 
NNENO WH FENNNO 


e 
WN 


He 
HOW WH WAT00 


Scattered 


record 


Oo DONAWHN 


on 


ReATN OU Ot 


Mths.}| Yrs. 


SS | _ | |FE | | | | | | — 


ic) 


See RHONHHWOEH FROG NH HRN RRR RHR Od NEN WWH 


HKORWNHENOEHEHW HWNHH OH HPRRRhrH 


Average 
annual 
total |Author- 
precipi- | ity T 
tation 
inches 
120-89 | D-II 
Pelee Prov. 
53-27 | D-II 
44-60 | D-III 
OR, eee D-II 
coetslotete Prov 
PREF iC D-II 
28-15 | D-III 
107-42 | D-II 
Sette een Prov 
bites nite D-II 
See D-Iil 
A D-II 
80-90 (1) 
70°08 | D-III 
94-18 | D-IIE 
10-26 | D-T 
25-76 |} D-II 
Siovceters D-Ill 
esis Prov. 
12-75 | D-II 
12-65 | Prov. 
8-58 | D-II 
Aotaten Prov. 
ene Prov. 
81°47 | D-II 
Panieiere D-II 
Pisces 4) Prov. \ 
43-30 | D-II 
36-70 | D-II 
po eS ba D-II 
54°¢86 | D-III 
nik D-II 
pth ee, Prov. 
14-97 | D-II 
Treas D-IIfk 
17-04 | D-III 
: ee Prov. 
Rai Prov. 
Lars Prov 
i ee Prov. 
Aang D-II 
53°05 | D-II 
tee tees ‘D-II 
SE wtellogers Prov. 
aiken D-IIf 
12-43 | D-II 
se eettes Prov. 
10-75 |} D-III 
aaa Prov. 
27-94 | D-II 
41-32 | D-I 
42-32 | D-II} 
33-03 | D-II 
ee re Prov. 
78-69 | D-III 
23-41 | D-II 
27-56 | D-II 
Fe aeenate Prov 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 


of nearby points, such as the local railway station; many of these elevations have been taken from Altitudes3 in 
Canada, 2nd ed., 1915, by James White. 


a. Number of complete calendar years. 
b. Number of additional months in incomplete years. 


c. Number of incomplete years. 


t In this column, ‘“*Prov.”’ indicates records supplied by Provincial Water Rights Branch. 
etc., indicate records supplied by Dominion Meteorological Service and show class of station. 


** For stations marked (T), temperature records are also given in this chapter. 
t N.S.L. denotes ‘‘ Near sea level.’’ 


} Lat. and Long. of Holberg. 


1) Records by the British Columbia Electric Railway Company. 


(2) Record by Mr. Good. 


See page 513. 
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METEOROLOGICAL DATA—INDEX 519 


STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 


ontinued 
Average 
No. Com-| Scattered annual 
fon Station Lat. | Long. | Elev.* Limiting dates plete record total {|Author- 
map N. Ww. years precipi-| ity fT 
By? Mths.| Yrs. | tation 
Ke at feet a b c inches 
WW GINGWEAEO. . sos dese eens 49-— 0 {115-10 | 2,400 |Apr. 1914—-Deec. 1915 1 9 Le Plates: D-II 
177 ee cate (Yakite Ranch)/49-— 0 {115-10 | 2,400 /Oct. 1913-—Dec. 1915 2 3 gD Pes oe Prov 
7s |New Hazelton. ........ 55-15 |127-44 1,030 |Aug. 1914—Dec. 1915 1 5 Be Ae ewtisisters D-II 
179 |New Westminster (T)**.|49-13 |122-54 330 |Jan. 1874-Dec. 1915) 37 13 3 58-03 | D-II 
....|Nickel Plate Mine .....|See Hjedley 
180 |Nicola-Clapperton Creek 

Wie Watershed. ... 6. i666. 50-18 {120-39 | 3,100 |Aug. 1913-Dec. 1915 2 5 eM coe Prov 
181 |Nicola Lake (T)........ 50- 9 {120-39 2,120 |Jan. 1878—-Dec. 1915} 35 27 3 11-09 | D-II 
= Mint Cabin... . 6... ss 56-52 |129-37 | ..... Nov. 1914—Dec. 1915 } 2 Lift Voges Prov 

BamwNitinat Wake.......... 48-41 |124-50 |N.S.L.t/Sep. 1914—-Dec. 1915 i 4 Tk ene Prov 
feaiNorth Bend........:.. 49-42 |121-26 495 |May 1915-Dec. 1915 0 8 PIGE teee D-II 
185 |North Nicoamen (T)....|49-12 |122- 2 59 |Jan. 1893-—Dec. 1915} 22 9 1 74249 | D-II 

- 186 |North Thompson (near 

ve TR ELOOIS)) ec, «a a: 6's, 4) ws 50-41 {120-20 | 1,160 |Aug. 1913-Oct. 1914 0 15 Eds AUP Np Prov 
187 |Observation Bay....... 50-20 |125-22 | N.S.L.| Started April 1915 0 9 Dt Teese 2 Prov 
188 |Ocean Falls (1)......... 52-22 |127-47 | N.S.L. |Jan. 1915-Dec. 1915 0 11 Be Uistrcteel ore Prov 
..../Okanagan Mission...... See K|elowna 
samOvater Bay...c.....005 49-52 |125- 8 | N.S.L.} Started Oct. 1915 0 3 Bo firs cess Prov. 
MOORIEAEKSVALIC: . ca. c cee 49-19 |124-19 200 |Oct. 1915-Dec. 1915 0 3 ie aie te D-III 
MN PAVANION:....b.0, 000 0000.0 as See 1|5-Mile |Ranch 
fosmimoachiand. :........06 49-45 |119-45 1,160 |Sep. 1913-Dee. 1915 1 15 Zeta Sor Prov 
192 |Pemberton Hatchery (T)|50-20 |122-35 700 jApr. 1908-Dec. 1915 7 9 1 31-30 | D-II 
193 |Pemberton Meadows 50-24 |122-55 700 |Sep. 1912-Dec. 1915 3 4 f 36-35 | D-II 

m194 |Penticton (T).......... 49-30 |119-35 1,150 |Apr. 1907-Dec. 1915 5 39 es 11°57 | D-II 

195 |Penticton (Carmi Road)./49-29 |119-27 | ..... Sep. 1913-Feb. 1915 ) 15 Stor hd's ase Prov 
POGGIECTry OIGINS... 00.6 eee. 49-39 {117-30 1,700 |Apr. 1913-Dec. 1915 2 9 : 25°53 | D-II 
TMT ET GDS ch 2)o000s < o0 4 Seo wee 49- 6 {118-37 | 4,800 |Aug. 1913—Dec. 1915 2 5 Le ies Prov 
PsaetlobupAay (L)..s.sssa0 49-39 |116-53 1,780 |Nov. 1893-Dec. 1901 3 33 5 37-01 | D-II 
Breaiomnt GAry . ss. 6s... oe See S|teveston 
MOUEGTING (ATCY. . .s «+2. .0 0s Statiojn commlenced rjecording Jan., 1916 
200 |Port Essington......... 54- 9 1129-55 10 |Apr. 1900—Nov. 1905 3 28 3 126-19 | D-III 
Pobpeort Moody....:...... 49-16 |122-—52 65 |Oct. 1886-July 1892 4 18 3 71-94 | D-II 
202 |Port Moody (Provincial)|49-16 |122-52 | N.S.L. |Jan. 1914-Dec. 1915 2 0 OF Duke Prov 
203 |Port Simpson (T)......|/ 54-34 |130-26 26 |June 1886—-June 1910} 20 43 5 92.29 | D-I 
Boscteowell River........... 49-55 |124-41 | N.S.L.|May 1910-Dec. 1915 5 8 £ 3734 (2) 
205 |Powell River (Goat River 

Le VE en eee 50- 2 |124-25 160 |May 1914-Dec. 1915} 1 8 Uy Wivncdee (2) 
206 Poe Mitver (Head of 

PEE ise pe atta x whe arse 50-20 |124- 7 160 |Apr. 1914—Dec. 1915 1 9 en eee (2) 

91 |Prince George ......... 53-55 |122-48 1,863 |Aug. 1912-Sep. 1915 0 35 A hire ake Oe D-II 
Z07s|erince Rupert (T)....... 54-18 |130-18 170 j|Aug. 1908-Dec. 1915 6 13 2 109-56 | D-T 
Zusseerinceton (TT)... . eee e 49-27 |120-31 2,111 |Jan. 1894—-Dec. 1915} 16 39 5 13-41 | D-II 
209 |Princeton Crossing..... 49-43 |120- 8 |] 3,515 |Oct. 1914—-Dec. 1915 ii 3 be Gs aes Prov. 
DAOMNOMALICUM. 15. .00 000 e0 0. 49-18 |124-18 | N.S.L. |Dec. 1908—Dec. 1915 r! 1 1 37°44 | D-III 
211 |Qualicum Beach........ 49-21 |124-26 | N.S.L. |Dec. 1913—Dec. 1915 1 8 Fp 1a) Sey Bn a D-II 
Pe BIQUAMICNAN. ©. s.0s..5 <5 48-47 |123-41 100 |May 1885-—Dec. 1901 8 47 vi 36-78 | D-II 
pAomrOuatsino (TL) ..%......0% 50-32 |127-40 | N.S.L. |July 1895-Dec. 1915} 14 62 i 108-95 | D-II 
214 |Queen Charlotte City. ..|/53-15 |132— 9 | N.S.L. |Oct. 1914—-Dec. 1915 1 2 Dea ge D-III 
elpwQuesnel (T)............ 52-59 |122-30 1,700 |Jan. 1895-Dec. 1915} 15 52 6 14-09 | D-II 
216 {Quesnel Forks (Bullion}) } 

) Bee ae ct RUPE Fc hh, 52-36 |121-40 | 2,275 |June 1897-Dec. 1906 9 7 1 24-03 | D-II 
PiliOuilehena, .....\ 00s ss 50- 9 {120-32 | 2,900 |July 1913-Dec. 1915 2 6 (oe ae re torre Prov 
Ovs > iRevelstoke (T)......... 50-59 |118-12 1,476 |May 1898—Dece. 1915) 12 44 5 41-78 | D-II 
219° Richlands (Hilton)..... 50-12 |118-37 2,500 |Jan. 1913-—Dec. 1915 3 0 Os ie. are D-II 
220° |'Rivers Inlet-(T)........ 51-41 |127-19 20 |Jan. 1894—Dec. 1906) 13 0 0 115-43 | D-II 
Polmock Creek. .i....0.6.« 49— 3 |119- 1 1,992 |Aug. 1912—Dec. 1915 3 5 Ue ae ee D-III 
meocuRossiand (LT)... 62 «ede. 49— 5 {117-49 3,400 |Jan. 1900—Dec. 1915} 12 0 0 30-89 | D-II 
Penvoyal Oak... 2... ee See Vjictoria |Waterwlorks 
223 |Ruskin (Stave Falls)..../49-13 |122-21 125 |Oct. 1909-Dec. 1915 6 3 1 75-07 | D-II 
2e4yisalmon Arm (T)).:.. 2.4% 50-42 |119-18 1,152 |Apr. 1893-June 1915} 11 25 4 19-06 | D-II 
225 |Salmon Arm _  (Exper- 

imental Farm).......|50—-44 |119-12 1,150 |July 1911—Dec. 1915 4 6 1 18°30 | D-II 
226 |Salt Spring Island...... 48-50 |123-30 | N.S.L. |Apr. 1893—Dec. 1915) 10 21 4 38-82 | D-II 
227 |Sandspit (nr. Skidegate)|53-15 |132- 4 | N.S.L. |June 1905-Aug. 1905] 0 3 Lali sarees D-III 
oe ASANO WICK. . bck aaa a calee 49-43 |125— 2 | N.S.L. |Oct. 1914-Dec. 1915 1 3 Tie \ eae D-III 
229 |Saturna Island......... 48-37 |123-12 14 |Apr. 1901-Feb. 1902 0 oD AW ES ete acs D-II 
230 |Seymour Intake........ 49-23 |123- 0 465 |Aug. 19138-Dec. 1915 2 5 g MESS TS | eM ae Aa Prov. 
231 |Shawnigan Lake.... 48-38 |123-38 383 |May 1911—Dee. 1915 4 8 a I as age ag D-III 


of nearby points, such as the local railway station ; 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 


ogee 2nd ed., 1915, by James White. 


Number of complete calendar years. 
is Number of additional months in incomplete years. 


c. Number of incomplete years. 


many of these elevations have been taken from Altitudes in 


+ In this column, ‘‘Prov.’’ indicates records supplied by Provincial Water Rights Branch. 
etc., indicate records supplied by Dominion Meteorological Service and show class of station. 
"#*For stations marked CE); temperature records are also given in this chapter. 
~N.S.L. denotes ‘‘ Near sea level.”’ 
ee A few records were taken at Ocean Falls before 1915, but are not considered reliable. 
2) Records by Powell River Company. 


46 D-1,” 66 D-II,’3 
See page 513. 


520 COMMISSION OF CONSERVATION 


STATIONS IN BRITISH COLUMBIA FOR WHICH PRECIPITATION RECORDS ARE AVAILABLE 


—Continued 
Average 
No. Com-| Scattered annual 
on Station Lat. | Long | Elev.* Limiting dates plete record total |Author- 
map N. Ww. years |_| precipi- | ity Tt 
Mths.| Yrs. | tation 
he As feet a b c inches 
eee to) sd eniga veya RD PRA Caste See Jjordan Rliver 
232 {Shuswap Falls.......... 50-18 {118-49 | 1,600 |Jan. 1912-Dec. 1914 3 0 Opt ees cee (1) 
233 ABIGNEY Sei meds heirs oe ee 48-39 {123-24 200 |Mar. 1914—Dec. 1915 1 10 Laat eae D-II 
234 |Skeena River (Falls 
AVEL) Oe epee tte: 54- 1 |129-48 |N.S.L.t|/Mar. 1912-Feb. 1913 0 12 PTS | EP aa (2) 
235 |Skeena River( Khatada 
River) soca hee ess 54-10 |129-32 | N.S.L. |Dec. 1911—-Dec. 1912 0 12 2), s|\) yeeros (2) 
236 |Skidegate......./...... 538-15 |132— 4 | N.S.L. |Nov. 1909-—July 1911 0 20 Sk tee eee D-IIt 
23 ipodaCreely eee. Soe 52-20 {122-19 | 1,690 |Jan. 1879-Dec. 1915 5 13 2 al. ees D-II 
_ Pe NOOMASHEIVCL.. 6142) feat See Allberni 
ZEST SOCK ENE cri. ate, tees 48-23 |123-44 25 |Jan. 1903-Dec. 1915 8 iat 2 51647 | D-II 
239" S0okembake.: cssge0k es: 48-34 |123-40 560 |Sep. 1913-Dec. 1915 2 4 AUR Re Gamat i D-III 
DAOe Sorrentor eee een 50-52 {119-29 | 1,180 |Aug. 1913-—Dec. 1915 2 5 pbs Pee oh aie Prov. 
; >... (Southgate River: ....... See Bute Inle]t 
241 |Spence Bridge.......... 50-25 |121-—20 770 |Jan. 1873—Dec. 1908} 13 83 14 8-00 | D-I 
..../Spillimacheen (46-mile)..| See B/risco 
Ae pcalpebalis ee seen See Allberni (|Stamp |Falls) 
242 |Stave Lake (Upper)... ../49-18 |122-18 250 | Started July 1915 0 6 pry BEB AS Prov. 
.... (Stave River Falls.......: See RJuskin 
OAM Stecleniiaiars gets. vo Bio 49-37 |115-38 | 2,433 |Jan. 1893-—Dec. 1915 6 5 2 tl! GPR nae D-II 
243 |Steveston (Garry Pt.)(T)|49- 7 |123-11 6 |Feb. 1896-Dec. 1915} 19 Ti 1 37-75 | D-I 
DAA WNStewarteneds occ ccc ocak 55-57 |130- 0 215 |Sep. 1910-Dec. 1915 2 35 4 65-00 | D-II 
245 |Strathcona Park........|49-52 |125-38 980 |Oct. 1913-—Nov. 1914 0 14 2 te. ies Prov. 
Pe OCUarU Wake rete hee See Flort St. |James 
246 |Sugar Lake (head of). . .|50-25 |118-30 | 2,080 |Apr. 1912-Dec. 1913 1 8 LAM eee (3) 
247 |Summerland (T) **..... 49-36 |119-40 | 1,100 |July 1907—Dec. 1915 8 6 1 11-67 | D-II 
248 |Swanson Bay (T)....... 58- 2 {128-32 | N.S.L. |May 1907—June 1913 5 14 2 179-97 | D-II 
....|9wift River Dam....... See H]ydrauli |c 
249 N Pappenk tacey sak ics bite 50-47 1119-20 | 1,350 |Jan. 1913-Dec. 1915 3 0 OS) tee D-II 
BMC LK Wa eer ern ee ee ha See M|/cClure |Lake. 
DSO MALCTIACe | bean), alt tet othe 54-30 |128-30 545 |Oct. 1912-Dec. 1915 2 11 2 41-11 | D-II 
25 Lhete Jaunen. seo, e 52-56 {119-31 2,400 |Apr. 1914—Dec. 1915 1 9 Loch eee Prov. 
252*\Thetis Island ..2 7.0). 49-— 0 {123-40 | N.S.L. |Mar. 1904—Dec. 1908 2 25 3 41-53 | D-I 
Sm LMATUIN Se ee snes ee 49-21 |117-35 | 1,500 |Aug. 1913—Dec. 1915 Z 5 10) | eee Prov. 
J. | Lobacco Plains 7.......).0: See F/ruitland|s 
204 jTranquille... i... ..45 50-41 {120-30 | 1,142 |Mar. 1911-Dec. 1915 2 32 3 9-83 | D-I 
255 \rrianglelsland,.&.... 2 50-52 |129- 5 680 |May 1910—Dec. 1915 5 8 1 63-04 } D-I 
APs | DwAm tesla. ee yes be als See Cjortez. 
P5Ge Weluclet ary n Meee oe ok 48-58 |125-32 | N.S.L. |June 1914—Dec. 1915 1 7 i eel eee, D-II 
PLS. (ROTO TIW ie OER ee, am ery 49 =3 (a 2 — len es as Dec. 1893-Feb. 1898 3 13 Oy ¢| Ceeeeman D-III 
Rea Vice NGL yee to lee Sees Sele See Glillis Bay 
258 |Valdez Island.......... 49-— 6 |123-40 | N.S.L. {Oct. 1895-Apr. 1899 3 as 2 56.72 | D-II 
2595) Vancouver CL). ..5. 0.0. 49-17 |123- 5 136 |Oct. 1898—Dec. 1915} 14 19 4 59-42 | D-T 
260 | Vancouver, City Hall. ../49-17 |123- 5 100 |June 1913-Dee. 1915 2 i Libel ceeiepee Prov 
261 |Vancouver, Court House] Statiojn commlenced rlecording Jan. 1916)......|......|....-] ....-. Prov. 
DOZEIVAVENDYHIe hf. eke 51-35 |119-47 1,450 |Apr. 1913—Dec. 1915 2 9 HN eee fens D-I 
263 py ernon (De. c.084 oe oh 50-16 |119-16 | 1,575 |June 1895-Dec. 1915} 14 47 6 14-48 | D-II 
suet yeeuvius Bayh. oi. i. Ue See Sjalt Sprijng Islan|d 
264 |Victoria and Esquimalt 
PI Oee arg Bee oh Caen A 48-26 {123-22 | N.S.L. |Jan. 1875-Dec. 1915; 40 ii 1 29-94 | D-(4) 
265 |Victoria Waterworks... ./48-31 |123-21 | ..... Jan. 1895-—Dec. 1915] 21 (0) 0 34-54 | D-III 
266 |Waneta (Pend-d’Oreille)./49— 0 |117-37 | 2,260 |Mar. 1913-Dec. 1915 2 10 Lie lesen D-II 
267 |Welcome Harbour 
(Borchers ))Cse. are -e 53-55 |130-22 | N.S.L. |June 1914—Dec. 1915 0 4 PI ee D-II 
2ESEWiestley2i. ofl 3. e 49-20 |117-45 | 1,414 |Feb. 1914-Dec. 1915 1 11 pO eee oe D-II 
....|West Kootenay Reclam- 
Atom Parmele be See Ci/reston 
269 RC Wihitesvake:.. 2). 49-19 |119-40 | ..... Jan. 1895-June 1895 0 6 1. eee D-III 
2 OsIWilmeri ies 2. eo ee 50-33 |116- 4 | 3,300 |Sep. 1909—Dec. 1915 3 36 4 12-95 | D-II 
271 |Wolf Creek (near Wasa) |49-47 |115-40 | 2,550 |Sep. 1913-Dec. 1915 0 21 See eee he Prov. 
Zila We CHG meee ch eee 49-36 |115-51 2,809 |Apr. 1912—Nov. 1914 0 on 3 | 14-85 | D-III 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station ; many of these elevations have been taken from Altitudes in 
Canada, 2nd ed., 1915, by James White. 


a. Number of complete calendar years. 
b. Number of additional months in incomplete years. 
c. Number of incomplete years. 


{ In this column, “‘Prov.’’ indicates records supplied by Provincial Water Rights Branch. ‘D-I,” ‘‘D-II,’”” 
etc., indicate records supplied by Dominion Meteorological Service and show class of station. See page 513. 


** For station marked (T), temperature records are also given in this chapter. 
t N.S.L. denotes ‘‘Near sea level.’’ 

(1) Records by Couteau Power Company. 

(2) Records by Ritchie, Agnew & Company. 

(3) Records by Couteau Power Company. 

(4) Victoria is a chief station. 


\ 


METEOROLOGICAL DATA +IND EX sak 


STATIONS IN ALBERTA AND YUKON FOR WHICH PRECIPITATION RECORDS ARE PRESENTED 


Average 
No. : y ; Com-| Scattered | annual 
on’ Station Lat. | Long. | Elev.* Limiting dates plete record total |Author- 
map N. W. years |———————_| precipi- | ity T 
Mths.| Yrs. | tation 
Mi eS Sig f feet a b c inches 
ALBERTA } 
273 |Athabaska Landing..... 54-43 {113-17 | 1,650 |Apr. 1900—Dec. 1915 6 65 9 15-41 | D-II 
274 |Beaverlodge (Redlow) . .|55-20 |119-24 |....... Jan. 1912—-Oct. 1915 2 18 2 14-52 | D-II 
275 |Dunvegan (Peace River) |55—-56 |118-35 | 1,305 |Jan. 1880—Nov. 1912 8 40 5 14-37 | D-II 
PROMMMANIOTO sj. ccs da when © Da 93) 114-19) by ean Feb. 1910—Aug. 1913 1 30 3 20-12 | D-II 
277 \Peace River Crossing. . .|56-15 {117-15 1,225 |Aug. 1907-June 1914 4 29 4 14-26 | D-II 
Se EMOINA sss 6's saw ees 54-12 |114— 0 }....... Mar. 1908—July 1913 0 40 6 15-33 | D-II 
YUKON 
279 |Carcross (Conrad)...... 60-11 {134-34 | 2,171 |Jan. 1907—Dec. 1915 6 20 z 9-90 | D-II 
280 |Dawson City.......... 64— 4 |139-29 1,075 |Aug. 1897—Dec. 1915} 12 29 4 12-92 | D-T 
eOHER WW DTGEROTSE . s°. 6.6 ss epee « 60-45 |135- 0 | 2,085 |Nov. 1904-Jan. 1911 4 14 S 11-37 | D-II 


* Where the exact elevation of the observing station is unknown, figures in this column represent the elevation 
of nearby points, such as the local railway station; many of these elevations have been taken from Altitudes in 
Canada, 2nd ed., 1915, hy James White. 

a Number of complete calendar years. 

b Number of additional months in incomplete years. 

c Number of incomplete years. 

+ In this column, ‘Prov.’ indicates records supplied by Provincial Water Rights Branch. ‘D I,’ ‘D II.’ 
etc., indicate records supplied by Dominion Meteorolugicai Service and show class of station. See page 513. 


522 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA 


6 a 
Year || Jan. | Feb. | Mar. | April | May { June | July | Aug. | Sept. | Oct. | Nov. | Dee. H Annual — 
ABBOTSFORD (MATSQUI PRAIRIE)—Elevation, 89 ft. 
1 ToraL PRECIPITATION 
ASR ON rateustete reruns 5°72 1 3:51 | 4°60 | 3°95 | 3:28 | 2°06 | 1°50 | 2°45 |; 5*33 | 3:70 | 3°79 | 5°63 45-52 |; 
LS9OtG. ot erect 3°34 | 3°64 | 6-59 | 2-34 "84 | 19a 1 12984 1+05 4 b+ 48 19954 | 2556 | 8243 50: 69 
DS OL: Beslere rate retn oe 7°47 | 2:37 | 6:51 | 6:85 | 2-52 | 6-01 | O-41 | 1-92 | 8-08 | 5°28 |10°53 110-71 68-66 
1 he Ps Bats ota © 4:67 | 3°14°| 4°88 | 4°59) 4°77 |'1°88 | 2°38 | 1¢47 | 6-43 | 4-75 110-40 | 6-18 55: 54 
MSO csi ppeteveteneteteteys 4:09 | 5:56 | 5:67 | 5-58 | 5°85 | 4°35 | 1-33 | 0:94 | 5-78 } 5-56 |10-65 |12-42 67-78 
LS Ode Bae ess eae paces 7:74 | 6:07 | 6°63 | 9-46 | 5-87 | 4-60 | 1°85 | 0-00 | 5°13 |10°13 | 9-47 | 4-55 71-50 | 
Pe SIH citi GeO baa as 6°44 | 6:47 | 5:77 | 4-64 | 6-39 | 2-46 | 0-83 | 0-30 | 6-91 | 0:90 | 6-57 | 8-56 56° 24 | 
LS 9.6 eivcrers stelsyty 7°91 | 6-82 | 2-75 | 5-12 | 3:83 | 2-97 | 0-04 | 1-47 | 1:84 | 4-11 {10-69 | 8-67 56-22 
ESOUE ysstere corte 5-68 | 5:35 | 4°73 | 3-93 | 3-21 | 4°76 | 1-75 | 1-07 | 3:82 | 2-63 {10:30 |10-93 58:16 
ER eig Caw MOCO ¢ 5°29 |10-21 | 3-82 | 3-40 | 2:70 | 3-81 | 0°73 | 0-65 | 4-47 | 6-03 | 9-37 | 4-93 55°41 
1 S99) eh ners iar 7°50 | 6°61 | 3:00 | 5:54 |} 5-12 | 2:03 | 1-45 | 3-88 | 1:75 | 4°62 113-74 | 9-71 64-95 
OOO Fete oyctea 7-63 | 5:50 | 7:04 | 4:92 | 7-11 | 8-22 | 2-20 | 2°86 | 2°65 | 7-65 | 5°33 113-50 74-11 
DUS OI Oe ae opel 5°97 | 7-59 | 5°48 | 5°43 | 5-74 | 2-99 | 0-98 | 0-09 | 2°71 | 4°63 |12-29 | 6-10 60-00 
LOO Ziyenere cerrere noe 5°11 | 8:47 | 6:07 | 4:05 | 3:32 | 3-29 | 2-64 | 1-96 | 3-67 | 3:44 | 9-65 | 8:66 60-33 
TOO See tweens 8-54 | 1°61 | 6-10 | 2-79 | 3°62 | 3-45 | 3-18 | 2°87 | 2-62 | 3-25 {11-22 | 7-96 57°16 
Te oi hicioinor G64 40-7220 V7 13 teSe45 e210 2G 4a Lt O80l Le OL ols ele ciel ha seats (all ove eels ey | ene eee Cee 
MCAS ine. ies ans 6°30 | 5°64 | 5°43 | 4-75 | 4-24 | 3-93 | 1¢57 | 1°47 | 4°18 | 5°08 | 9°10 | 8-46 60-15 


During 1889-1904 (1904 incomplete), average monthly snowfall was: Jan., 6:4 in.; Feb., 7*-1; Mar., 3:5; Nov., 
2-7; Dec., 6:2. Mean annual snowfall, 25:9 in.; maximum recorded, 26°5 in., Feb., 1893. 


AGASSIZ—Elevation, 52 ft. 


2 Torau PRECIPITATION 
g ESC EN ay ee ET aaa Re a a ee es MR el Pe OE A re Se (rae ee cal ay a bey gal ME ae, eee 3°652) 752 47 ol 552235 eee 
USGO eR ree hace a 3°89 | 5°30 | 6-41 | 3-25 | 2-10 | 5°86 } 2°52.) 1-50 | 0-90 [11-81 | 3*52¢) 9:37 50°57 
ESOL eat oosieta 2°34 | 4-24 | 8-14 | 4-15 | 4-18 | 1-04 | 3-94 | 7-83 | 6-51 |12°77_|17-92 Ww. ee 
PS ODF Wa etsicteces: 7-12 | 3:27 | 6-O1 | 4:26 | 5:16 | 3-20 | 3:27 | 2°78 | 5°92 | 6:35 |14°85§] 5-59 67°78 
SO Shaws ie: soretets 5-09 | 8-21 | 6-84 | 6°16 | 6°57 | 5°42 | 1°55 | 1-82 | 4-96 | 6-34 J11°-28 |12-71 76:95 
PS OA ON seers 11:30 | 7:21 | 6-76 | 8°25 | 4-92 | 38-80 | 1°23 | 0:24 | 8-26 110-73 |10°62 | 4-69 78:-0L & 
SG Oe erent cers 7-45 | 7°73 | 3°79. | 3°03 | 6°44 ) 2°45 |-0°95 | 0:70 | 6:67 | OF74 1 OF8l |13s74 54:50 
TSOG Ee eee 8-87 |12.65 | 4-18 | 5°29 | 4°62 | 2°86 | 0-30 | 0°38 | 2:19 | 6-34 | 9°87 110-70 68: 25 
OO Tua eles, lant se) 6219) 221 | 9 Se 120) 442 2 O6Ni 458.) eds 6350) | 6223 | 52 45nlea= os 63°43 
ASO Stewie 53 5-06 | 7-25 | 2°35 |} 3°50 | 2-62 | 4°19 | 3°41 | O-81 | 3°93 | 7-21 | 5°19 | 4°79 50°31 
SOOM ie ena et 6:70 | 7-86 | 4°71 | 3:27 | 6°62 | 2:42 | 1°76 | 4°17 | 3-07 | 5°36 {11-44 j10-15 67:53 
OOO eee ie she isie 13-04 |43-81 | 6°19 | 3°40 | 7-60 |10°76 | 1°21 | 5-65 | 2:77 | 5°13 | 4°99 | 7-45 72:00 
LOOLS Sarees 6°97 | 5-46 | 3-16 | 3-19 | 4°80 | 7°08 | 1°25 | 0:00 | 1°59 | 4°15 |10°57 | 4-76 52°98 
MOO Zee ererere te whens 3°68 | 6-66 1 °5*55,) 7320511 42217) 2°43") 2258 S508] 2275 |) SoD Olson weak 54:68 
OOS taeikess stele: 5:39 | 1-40 | 6°04 | 5°30 | 3:58 | 6°03 | 2°30 | 5-08 | 7°30 | 2-71 | 4°42 | 8-20 AOU ES ¢ 
LO (4 ant ae Xe 6:70 | 6-06 | 5-62 | 3-46 | 2:34 | 3°42 | 3-45 | 2-30 | 2°37 | 3-20 | 6°43 | 9-32 54° 67 
1G O DY ess eee bets 5:46 | 4-28 | 5-60 | 4°86 | 8°46 | 3°20 | 2-40 | 2:80 | 8:40 | 8-42 | 2-51 | 4-26 60-65 
DOG ettoke: eoctons 6:35 | 4-68 | 2-04 | 2-04 | 7-40 | 6°40 | 2-36 | 1-04 | 6-32 | 9°18 {10-50 | 6-59 64:90 
NOOO ae 2 5°33 | 5-90 | 7-46 | 7°40 | 2-30 | 4:36 | 1-06 | 6-40 | 3°30 | 1:24 | 8-62 | 4°30 57:67 
NOOS crank elec 3:14 | 6-02 | 7-64 } 3°60 | 2°66 | 4°68 | 2-60 | 1°24 | 1-90 | 3-93 | 7°45 | 2-62 47°48 
LOOO RS ee ten 4°43 | 5-68 | 2:03 | 4°22 | 3-22 | 2°36 |] 3-49 | 3-18 | 6°35 | 5°49 120-94 | 2-30 63° 69 
TOTO aie 4°63 | 5-51 | 5°36 | 3°22 | 4-93 | 3°51 | 1-16 | 3-90 | 3°47 | 7-00 | 7-61 | 6-70 57:00 
NO Med eet chin arate 4:98 | 3-56 | 2°66 | 2°48 |¢6-57 | 1°65 | 1:12 | 2-97 | 4:91 | 3-67 |11-04 | 7-69 53:30 
OTe A eiaers creas 4-31 ,10-64 | 2:03 | 4:26 | 3-99 | 5°95 | 5:09 | 7°84 | 2°50 | 7-27 113-82 |10:09 77°79 
POMS 2 Sites carrer. 1324] 5-12 Wor664) 04°72 | GsOSsel*o8 {otek Pele me |) 768) ss Stel 2e2O eee 82-74 
POVA Sees wees iar 13°96 | 4-06 | 38-12 | 2:94 | 3°55 | 5°18 | 0°15 | 0:60 | 6°29 | 7-58 114-72 | 0°53 62:63 
TOTB eles dish geal osOda) Paton) Od 5°20 2°36 | 1-62 | 0-07 | 1°26 j11-26 | 7-75 |15-39 65:57 
Means’... wisnctt 6-82 | 7-25 | 4:91 | 4-30 | 4°79 | 4°74 | 2°16 | 2-56 | 4-60 | 6-06 | 9:08 | 7-40 64:67 


During 1889-1915 (1889 and 1891 incomplete), average monthly snowfall was: Jan., 16-4 in.; Feb., 9:2; Mar., 
3°9; April,0:3; Nov., 5°2; Dec., 6°7. Mean annual snowfall, 41-7 in.; maximum recorded, 89:0 in., Jan., 1913. 


4 AKAMINA (NEAR KOOTENAY PASS) 


Short record for two months only in 1912. 


ALBERNI (BEAVER CREEK P.O.)—Elevation, 300 ft. 
4 ToTaL PRECIPITATION 


Oey RNS he AG I ere eped Ae hea ieee Re oleate 3 Ls 2-12 | 0°43 | 0-73 | 7 *9S 70> : 2 chee leMetinns 
Sains COOP . . 5: 0-83 | 1°22 | 0-02 | 2-35 | 0-75 | 5-02 {17-95 86-44 
AOA EIS Sid 4° 3° ile 1-03 | 0-00 | 0-24 | 0-14 | 3-63 | 6°38 |13-50 53° 50 
YAROF 4° 3° 0- 2°33 | 1°76 | 1:95 | 2-23 | 3-90 | 8-13 |14-04 53+ 28 

alate lototeterertie te 0: 5: 1 4-24 | 0-39 |} 0:00 | 4:45+| S81 [LL Silo cal on ree 
LEQD  SeeteeNevane wich! |ille tbe oitatincs’ sie mee] wicee le eta  cmenciteremell or eerestereey toca dens. s\[ ate! ka eucues| levaie late Tall asiolen year a beens tagettl ce accent cae en 
Be Ca ieee Ss 2: 4° 4: Led ie 1° Ts 82-62 
a hrefelare ie sin 3° te 6: 2° ite 0- 2° 5° 68°47 
Sain este aheterers 6: 4° 2° 2° 2: O- O- 4° 75+ 21 
Meld ateteaee ee 5: 3° 3° 2° 1 ii 4- 4: 62°17 
SITIO 6- 4° 2° 0: is lis 0: 6: 83-21 
pictatatere siniarcie 2° its 2° 2° 0: ES 5: 4- 71:47 
Meret stoi talsns (rie 5: 4g 3° 4: 0: 0- {i Le 76°12 
Se OS ata Cae 4- is 3° Mere dhe ile 2° 2° 62-44 
ieierere stale’ [rts 5: 5: ote 0: 0- 0: ihe 5: 74°18 
sala eto iesern tees 3° 0: 2° Ls 0: 2° 0- 6: 62-89 
he USP nine 5: 2° 2s iis 0- 2: as 65°50 
Palais chee ne ike 2° 4° 0: Q- 0: one 3° 43-99 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. April | May June | July Aug. | Sept. | Oct. Nov. | Dec. | Annual 

, ALBERNI—Continued 
i MO arrestee srsre oa, « 10°57 | 9-77 | 1-02 | 1-75 | 2-57 |- 1-54 | 0°83 | 3-23 | 2-06 [ 6-98 [13-54 {12-67 66°58 
eG Aes 6:96 | 2°69 | 3-53 | 4°50 | 2-51 | 3-89 | 2-00 | 1-62 | 6-43 | 4-17 116-52 | 8-62 63°44 
De 2 ee 16:29 | 5°72 | 8:15 | 7-07 | 1-07 | 3-64 | 0°31 | 0-17 | 7-08 |16-08 |14°18 | 2°51 82-27 
OMe he ass 40 « 7-91 | 8-52 | 5-67 | 5°83 | 2-95 | 1-42 | 0-88 | 0-27 | 2-34 114-14 | 9-11 116-51 75:55 
: VICES. sh cee ss 9-90 |} 8-34 | 5-59 | 4-51 | 2-96 | 2-32 | 0-93 | 1-05 | 3-24 | G64 |12-31 |11-00 68-79 


During 1894-1915 (1894 and 1898 incomplete ;_ 1899 no record), average monthly snowfall was: Jan., 21-5 in.: 
ag i eae ty ig ; April, 1°0 ; Nov., 7*0; Dec., 8*°7. Mean annual snowfall, 51-1 in. ; maximum recorded, 
*4 in., Jan., : 


; ALBERNI (BEAVER CREEK)* 
. 

| 5 ToTaL PRECIPITATION 
SOG) Sie ae aoe j/11-74 [10°46 |11-58 | 9-27 | 6-90 | 1-40 | 1-05 | 0-30 | 2-41 | 0-74 | 6-01 {19-51 81°37 
SI ce che las 22-60 |12°56 | 4-65 | 3-92 | 2-69 | 2-90 | 0-09 | 0:37 | 0-27 | 5-65 | 8-97 |17:-27 82-94 
JG a 436) 96°05 1 5-07 1-3: 56) )9 1°82 | 3°28) 2-48 | 1-66 | 2-27 | 2-62 18-38 112-11 56-66 
AC 4-51 |13-21 | 0-85 | 5-54 | 2-08 | 4-24 | 0-39 | 0-00 | 3-93 | 4°34 | 9°54 | 6°47 54:74 
LALO Gea 9-30 | 6-91 | 3°68 | 4-56 | 2-35 | 1-10 | 1-20 | 2°40 | 2-44 | 6-54 [23-48 |13-23 77°19 
ERTS ties tok’. 11-40 | 9°84 | 5-16 | 5°37 | 3-07 | 2°58 | 1-04 |] 0-95 | 2-26 | 3-98 |11-08 {13-72 70°45 

7 During 1895-99, average monthly snowfall was: Jan., 15-7 in.; Feb., 6-5; Mar., 7-0; April, 0-1; Nov., 5-9; 


Dec., 6-9. Mean annual snowfall, 42:1 in.; maximum, 35-8 in., Jan., 1896. 


ALBERNI (STAMP FALLS) 
6 TorTaL PRECIPITATION 


. ALBERNI TOWNSITE, (SOMAS RIVER)—Elevation, near sea-level 


if ToraL PRECIPITATION 
Sager et are ee iy ee oe ee A Me ee eee oi ah oe § 1222. | Se 82) (24-34: (1457 [ie eeu 
A ete iecaa esas 8:71 | 9-80 |12-30 | 1-07 | 2-O1 | 1-45 | 0-55 | 1-17 | 6-09 | 4-95 | 8-68 |13-22 70-00 
IOC 11-28 | 6-40 | 5-50 | 3-O1 | 2-36 | 3-81 | 0-06 | 0-39 | 8-48 |11-63 |11-22 | 9-24 73°38 
OUR a 5-80 | 7-24 | 5-49 | 7-69 | 3-24 | 1-37 | 1-10 | 0°95 | 1-95 | 2-12 |16-06 {11-05 64-06 
Le ee 11-52.) 7°75 | 6-87 | 4 3°12 | 0-86 | 0-17 | 1°16 | 1°49 | 4°89 |24-84 |10-24 77°89 
Motes lela (ese 10°55 |10-67 | 5-00 Beat aes este Be Rene te all ste oats Sete aioli, ang: ata Lies oreie a 18°67 | 7°24 ataters 
“SAU Se Sie are Ln Go| ries else Sl, emer We A ORNS Ne chs RECs Ne Bio ye aPe Nd, cue Sei en ed Bele a iy ae aeue 
PRTC ATS se cic 626.26 10-55 | 8-07 | 6°73 | 4-19 | 2-68 | 1-87 | 0-47 | 0-92 | 3°85 | 5°88 {17°28 |10-93 73°42 


During 1904-10 (complete record for 1905-08), ayerage monthly snowfall was: Jan., 15-0 in.; Feb., 8-0; Mar., 
1-8; Nov., 1:7; Dec., 3-7. Mean annual snowfall, 30-2 in.; maximum recorded, 25-0 in., Jan., 1907, and Jan., 


1910 
ALERT BAY (DOMINION STATION)—Elevation, near sea-level 
8 TorTaL PRECIPITATION ~ 
LI ee ope eeceep ei nret HRS SRR SI ie TTS Rg ee VS ie aiteey ee Sie neg AO (eas eae en eee PI ONE ions EE ty ak eee A iGit hens 
LOU See ae oa 6:43 | 3°74 | 5:00 | 3-60 | 1:04 | 0:86 | 1-25 | 1-00 | 4-00 | 6°88 | 9-42 | 2-74 45°96 
EONS eae Gilstad ee POOLS. | omesul O46. [ie SS lt OotS. f tea bea set Bee. Wee ee wl wv deroetos 
ALERT BAY (PROVINCIAL STATION)—Elevation, near sea-level 
9 ToTaL PRECIPITATION 

Sie) Ny notre PCat FM line tl Rosie STR od ee eater sb eeet eralb Oh eoertetieee rug. Wien | daahd aioe uate ocall pares me LG Me | ee ae 
OT Aen es es | 6-43 | 3-84 | 5-00 | 3-60 | 1-04 | 0:86 | 1-25 | 1-00 | 4-00 -88 | 9°42 | 2-74 | 46:06 

IOS ee ee 4-00 | 3°31 | 4-43 | 1-75 | 8°65 | 1-02.) 1-72 °] 0-10 | 1-30 (11-15'| 6-35 | 7-81 46-59 

Snowfall in Feb., 1914, 1-0 in. Total in 1915, 8-0 in., all in Dec. 
ALKALI LAKE 
: 10 ToTaL PRECIPITATION 

1 CG ies tk RUS BES eRe Sap Ne NA alety Suge Uni ries oe De aU AR A | RPS eal | ale Weer dl Rare | ripped agt OG OVS es s2. TO Ls ill, sate ae 4 
TID Ea ee OE Sh a cOp oO. eet alleen oe 1-00 | 0-63 | 1-34 | 2-22 | 2-09 | 0-60 | 1-46 | 0-80 ]]....... : 
ON Deere Se. cis, =) 0-42 | 0-13 | 0:22 | 1-20 | 0-67 | 1-64 | 2-28 | 3-46 | 0-64 | 1-07 | 0-60 | 0-13 12-46 

GO ey ary cakes eres 0:68 | 0-14 | 0:37 | 0-10 | 0-84 | 4-17 | 1-80 | 2°53 | 1-69 | 0-42 | 0-55 | 0-00 13-29 

NOT AVN ee ates soi ne 1°50 | 2-53 | 0-09 | 0-34 | 0-90 | 1-73 | 0-60 | 0-80 | 1-62 | 0-07 | 1-01 | 0-75 11-94 

13 te ee gee 0:53 | 0-28 | 0-38 | 0-35 | 1-99 | 2-62 | 2-76 | 0-52 | 0°74 |...... OF 1OR | sOsOS bine snete 
IWIGANS bss Sie 6 0-74 | 0-67 | 0-27 |! 0-50 |} 1-08 | 2°16 | 1-76 | 1-91 | 1-14 | 0:62 | 0°83 | 0°49 12°17 


During 1910-15 (complete record for 1912-14), average monthly snowfall was: Jan., 7-7 in.; Feb., 6-4; Mar., 
1-3; April,0°3; Nov.,3°8; Dec., 4-0. Mean annual snowfall, 23-5 in.; maximum recorded, 25-3 in., Feb., 1914. 


* This station was established on Beaver creek, near Alberni, in 1894, and discontinued in 1900. See also Alberni 
(Beaver Creek P.O.). 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. Mar. | April | May June | July | Aug. | Sept. | Oct. | Nov. | Dec. || Annual 


ALOUETTE (LILLOOET) LAKE—Elevation, 400 ft. 


11 eh Torat PRECIPITATION 
UES US Haak ees Sa scones | Roser kos Powe ian say oA ( PR pea Meee te | Om pycrne SN Recopae 2°12°] 8°36 | (2-77 118-66 [13-15 ff... ae 
EON Dale eed ree cee 11-53 | 9:66 | 1-64 | 6-23 | 3-93 | 4-31 | 3-03 | 8-04 | 2-61 | 8-77 |19-02 |14-89 93- 66 
LU el eaiaisias Gain: 11:69 | 9-59 |12-82 | 6-47 | 7-14 | 6-99 | 3:54 | 3-42 | 6-18 {10-87 |18-04 | 8-76 || 105-51 
DS De Sees eave ps 17°26) | 7-227) 8+ 20 | (8-21 |°3*° 23 195°355) 0290") (O* 86 1113 9.91 1Oe alte 32.08 95-84 
DB ae, seats mat otods 11-39 | 7-82 | 6°61 | 8-47 | 7-33 | 2-14 | 2-14 | 0-44 | 2-77 |16-43 {11-02 {17-30 93-86 
IMGansivene cae: 12-97 | 8-57 | 7-32 | 7-34 | 5-41 | 4-70 | 2-40 | 2-98 | 6-25 | 9°75 117-23 |11-62 96+ 54 


Snowfall in Nov., 1911, 20-5 in.; Dec., 12-3. In Jan., 1912, 12-0; Dec., 2:0; total in 1912, 14-0. In Jan., 
1913, 95-8; Mar., 8-0; total in 1913, 103-8. In Nov., 1915, 0-5; Dec., 1:5; total in 1915, 2-0 in. 


ALVASTON—Elevation, 1,325 ft. 
12 TotTsaL PRECIPITATION 
Ci ae ee ee Dee ee mis MR Re r moo rere Gi 
Snowfall in Nov., 1915, 5:5 in.; Dec., 9°9 in. 


ANNIS (CANOE POINT)—Elevation, 1,160 ft. 


13 ToTaL PRECIPITATION 
ECU Gees rep Taken anced cece eGR CRN RRNA TEIN [Sin ch rae har aeer haa | 1°045(° 1-369" 1: 16.("0: OF || 451371 2229 23 268o ne ae 
MO eee het sete 32 On | 2931 | 1827 Oe Sane 7. inte 14a Sapien) || Slo SOR itOrS ls rot oateono’ 24-29 
LOU ere er ae 3:50 | 1°31 | 0:08 | 1-22 | 1-97 | 1-91 | 2-80 | 1°86 | 1-29 | 1-67 | 2°33 | 1-49 21°43 
LO Sera we veces 4:91 | 1-20 | 0:68 |} 0°44 | 1-55 | 3:92 | 2-03 | 1°27 | 2-18 | 2-19 | 1-62 | 0-33 22-32 
LOW Ate trees sit SOI 1299 Wee 25 era olan 205 Os e2. InOn44 ne = 2 fall = OO ooo ae Leo, 20:90 
LOL OA hee one 22185) 08374) 008) 2506) 1522 764) 4620 Nes: 1120s S6n 2 24 eee so 24°58 
IVLEaNSsae es eee: 3253 ol 144 O86 ete 4 = 72a 2. Sees Oo ainde iy Nts Oo eee Os aon meen 22°77 


During 1910-15 (1910 incomplete), average monthly snowfall was: Jan., 27-7 in.; Feb., 8-8; Mar., 1*1; Nov., 
5:0; Dec., 15:0. Mean annual snowfall, 57-6 in.; maximum recorded, 49-1 in., Jan., 1913. 


ARMSTRONG—Elevation, 1,190 ft. 


14 TovrauL PRECIPITATION 
LOW ae pe ae 2°62>)| 1-37 | 0:06 | 1520 | 90-52 (74592 [194 [7136 | 10-954 -1> 76) | 43-358) 2s 19:23 
OVS a tarts oee eh 3°25 Jol 67 1102422 110935) 11933 1945459 je le 77 iel'62 4170-900) 322485) 161 Ovo 20:74 
pS) Se ge a 2°81 1:56 | 0-66 | 1°01 1-34 | 1 207510°98-) 0223 e233 Nel65) 192237 Oho 16:67 
LONG cee Oe wove 1:99 | 0°64 | 0-93 | 1°50 | 2°95 | 3°26 | 2:27 | 0-84 | 1°48 | 1-67 | 1-09 | 2-14 20:76 
Means 2. 2 2° Gia leslie OVoZe| MeO2 elo 54n 2 7a 74 PLO Areal Som) SO sr taaiedorann 19°38 


During 1912-15, average monthly snowfall was: Jan., 23-Oin.; Feb., 6°5; Mar., 0:6; Nov., 7-5; Dec., 10°6- 
Mean annual snowfall, 48:2 in.; maximum, 32:5 in., Jan., 1913. 


ASHCROFT (PROVINCIAL STATION)—HElevation, 1,000 ft. 


15 ToraL PRECIPITATION 
VOID Rs RE | ARN ee eile cole eee [eects | ee pili dete [ee eee | eee 0°48 | 0-745. 0- 505 Oss 7a 
LOIBER 2.0 wn: O*A0) |) 0°479) 0°00.) O20 1 1) O84 t WeON70 1 OF 7S De O4 is ys cies ciel trie tecie cl cau eee ane 
ne) BOF eae, Die ee i | eee bo Pee yy eae PRA eee rl eee nl eer lite aee CIRO At I es aa O=31 | 0°46 1 Of008 eens 
LOA Diss. ahaa 0280) 1 Oe 27 |. 0232) 0208 a 2eT9 Pela 22 15 4 O98 450225. 410947 ah Osso pehars 10: 29 


* The Figures for 1912 and 1913 were obtained from the head office, Dominion Meteorological Service. 
Snowfall in Dec., 1912, 3-7in. In Jan., 1913, 4°0; Feb., 2°3. In Nov., 1914, 1°5; Dec., 0-0. In Jan., 1915, 
2:0; Feb., 1-0; Dec., 5°7 ; total in 1915, 8-7 in. 


ASPEN GROVE—Elevation, 3,200 ft. 


16 TorTraL PRECIPITATION 
a hY Ns Sepa ers nape I Woes Rieter | ogee meets al eye ota Rede Bl pt al Rimes INES EL Lal See ale. 0-18 (51223 | 0360-4 2-25 150-450 ieee 
TOTEM eee te hoes 4:46 | 1:00 | 1:40 | 0-65 | 2:00 | 0-00 | 0-00 | 0:00 | 1°25 |] 1-55 | 1°51 | 0-90 14:16 
IO TOM Seer 1-48 4.02655) 0-78. + O590: |. 2570 Pl=489182*04 1) 05235) 1°01 (= 584 21.78) a1-o4 16-83 


Snowfall in Nov., 1913, 18:0 in.; Dec., 4°5. In Jan., 1914, 23-5; Feb., 10-0; Mar., 14:0; April, 3-0; Nov., 
9°5; Dec., 9-0; total in 1914, 69:0. InJan., 1915, 14:8; Feb., 6°5; Mar., 25; April, 2°2; Nov., 19°5; Dec. 
16°4; total in 1915, 61:9 in. 


ATHALMER—HElevation, 2,620 ft. 


17 ToraL PRECIPITATION 
MOOS ees. eal ek itt Mee rab ee 2 ee Aa es Se er ee | a O::20 Tosser See 
phe sherds, Mae hones 0°45 | 0°25) 0°15°1'0:99") (2°72) 51°99] O*48) | 1461 O=41 >) 203 FOG 7 | eral pee 
GOT re oie cilcke ate Ul Sates eae | Seaecter eee Rhee eee | rage | oie) cater ea ete eee lie Boe eral locerecace ll checeke ote’ | aac ate cceall Siro. cio coc lttee aeoaeean te re 
AE lo a ARP, Se ee | ae | Pie a Ire cme | ES ees NS ae ae Ae el Ieeewet BRS od Wea and O78") 1°13") 0-538 or 02 50ers rie 
THOSLE 22s 1-19 "| OSE “|. 05334(20-37 40°85] PST 149 1 Shs es ee ea Sie cicero 


Snowfall in Dec., 1905, 2-0 in. In Jan., 1906, 4-5; Feb., 2-5; Mar., 1-5; Nov., 3°4. In Oct., 1908, 5-0; 
Noy., 1:0; Dec., 5-0. In Jan., 1909, 8-9; Feb., 4-2; Mar., 0-2; April, 1-6 in. 


» y 4, 
Qe oe 


ra 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb? | Mar. | April | May | June July | Aug. | Sept. | Oct. | Nov. | Dec. || Annual 
ATLIN—Elevation, 2,240 ft. 
18 TorTraL PRECIPITATION 

Me esas lls < ste ee | cog bo (Pe Set TG | ib SR eel | eee ee (eee ba 1G O28 fe bSbo) O° FG: ile pl ee 
TLE Oars {eas a BSE Oe 72.1 Oe O0el Aa. 0-25 | 1-74 | 1-62 | 0-71 | 0-78 | 1-45 | 2-55 | 0-88 12-07 
HOOT eo we oes os 0:99 | 2-18 | 0°55 | 0:09 | 0-34 | 0-32 | 0-42 | 1-48 | 0-58 | 0-82 | 2-34 | 0-51 10-62 
POOSH Ee ic ies 3s 1-08 | 0:60 | 1-76 | 0-08 | 0-14 | 0-89 | 0-21 | 0-80 | 1-96 | 1-49 | 1-48 | 0-95 11-44 
ODE es caress eu. 0-33" | 0:53") 2+ 12>) 0-36. |, 0-49 | 0-51 |] 1-92 | 1°82 | 2-54 | 1°37 | 0-70 | 0-28 12:97 
OMe. cies cs 4 ~.1| 0-68 | 0-88 | 1-30 | 0-88 | 1-06 | 1-28 | 2-11 | 1-03 | 0-57 | 0-62.) 0-73 | 1-17 12-31 
MOS eyo cs cree. < a « O°75 | 1°35) 117 |) 0-10 } 0°16 | O74 | O41 | 1-69 | 1-96) 0°59 | 1-12 fF 1-68 1i-72 
MOO baie’ v0 0-80 | 0-37 | 0-08 | 0-26 | 0-17 | 0-26 | 0-50 | 1-77 | 0-51 | 1-25 | 0-60 | 1-39 7°96 
BeeWegrreret sx © siv 1-63 |) 0:62 | 0-20" | 0-38 } 0-28 | 0°52) ] 1-11 | t-27 4 I-16 } 1°46 | 0-86 |. 3-10 12-59 
Oe ce ss oe 0-70 | 1-18 | 0:90 | 1-19 | 0-56 | 0-27 | 0-66 |} 0-47 | 2-06 | 1-02 | 0-92 |} 0-28 10-21 
OND. OS ee eae 0:47 | 0-90 | 0-32 | 0-21 | 0-99 | 0-74 | 1-14 | 0-37 | 0-14 | 1-60 | 0-32 | 1-25 8°45 
PNEGATIN fcctat soe iss 5 | 0-88 | 0-93 | 0-84 | 0°39 | 0-44 | 0-73 | 1-01 | 1°14 | 1-21 | 1-10 | 1°20} 1-11 10:98 


‘ 


During 1905-15 (1905 and 1906 incomplete), average monthly snowfall was: Jan., 8-7 in.; Feb., 9-1; Mar., 
6°2; April, 3-3; May, 0:3; June, 0-3; Sept., 1-8; Oct., 6-3; Nov., 9°1; Dec., 10°4. Mean annual snowfall, 


55°5 in.; maximum recorded, 30:3 in., Dec., 1913. 


AYANSH—HElevation, near sea-level 


19 TorTraL PRECIPITATION 
OY ee | CER a ok ial ace Ah cei k chee ewe | 1-15 | 4-44 t-52 | 3°65} 3°85 | 6-11 2} 
LOS | 4-51 | 1-31 1-25 1-46 | 1:25 | 4-54.] 2-11 | O-99 | 1-71 | 7*87 | 2-80 |} 1-66 


eee 


Snowfall .in Nov.; 1914, 18:0 in.; Dec. 12-0. In Jan., 1915, 7-5; Feb., 6-0; Nov.,9°5; Dec., 1:3; total in 


Hoo. 24 3 in: 
BABINE LAKE—Elevation, 2,230 ft. 


20 ToTaL PRECIPITATION 
ee eee ee MS Sec. A. ee ee ee ate oc Leis hoe lie een iawl oon val ete xi Bae | 2235 fe i-ih 
OD ea a an eT ME SNES EADS GO) ES cB yras cy Tes eevee nce ee erate eo Peer 2-48 | 1-50 | 1-96 | 2-70 | 1-20 
LF ee cpa Pe fone, 1-85 | 1-05 | 1-47 | 0-94 | 5-61 | 2-98 | 1-18 | 2-64 | 1-96 | 2-85 | 4°18 | 2-70 
Perec cts sis 2a sks SSA cele Ur Meee hee cr inet <oe ten ee Tek eee Mla ae te Us Me on Sch Posy 6 ois aie ben 
SNe eRe en ne ae Bee Wee LO UY Samy caret on ens Oe Bele oad a 1-60 | 0-15 | 0-70 | 0-70 
OSS SA eee ioe A urns weet? be kt Ne Ne owe ok Lotnte Salbwe, «here ianie aera e He Recess 1-87 | 0°85 | 1-45 
TOS ea Soe rn 2°00 | 0-80 } 1-60 | 3°86 | 0-20 | 0-40 | 0-05 |...... 0-90 | 1-20 | 1-00 | 0-60 
sree e e).<.in.9 Oates! te lkor | sicit cific os ore leunceis ¢ dtane ates ticle mice 4°75 | 2-41 | 1-50 | 0-70 
MICANS sc .<c sss. 1940 141-03 1 0s 14 | 2-23"). 2°90) | 269. | 0559} 2°56] 2°14 1 2526 } 1°90) | 1-21 


eee 


see 


sere 


es eee 


During 1908-15 (complete records for 1 year only), average monthly snowfall was: Jan., 18-9 in.; Feb., 9°5 
Mar., 8-6; April, 6-5; Oct., 6-1; Nov., 16-1; Dec., 11-4. Mean annual snowfall, 77-1 in ; maximum recorded, 


41°8 in, Nov., 1910. 
BANFIELD—Elevation, 50 ft. 


21 ToTaL PRECIPITATION 
AOS aa aCe teen | eres 5 26 1 5-28; | 8°09 | 7°97 [SOL [ees 12 fr b- 9S Po eo. 13°15 |25°36 |11°45 
OS. os ceks suas 14>43° 123-69" [11<47-|10* 20 122-65) | 2287 | 1242. | 0204. | 2° 74 fe2.3 29-15 |33-71 
ME ete scat wis ciate 4-49 |11-36 |10°55 | 1-55 | 2°47 | 0-15 y 1-54 | 9-23 | 5:04 | 2-76 | 7-50 
OO Se loisai sh ae ata ore 10:94 | 4-93 | 2-75 | 2-99 | 1-02 | 2-78 | 0-05 | 0-84 | 9°58 | 8-14 {10-41 |10-51 
INTCANS. .. s..2 5 9-95 }11°31 | 7-51 | 5°71 | 3°53 | 2-60 | 0-90 | 1-10 | 7°18 | 8-78 {16-92 |15-79 


64: 
91- 


see 


94 
28 


Snowfall in Mar., 1903, 3-0 in.; Oct., 0-2. In Jan., 1904, 3-5; Feb., 12-0; Mar., 5-0; Nov., 4:0; Dec., 
24-5. In Jan., 1905, 0-1; Oct., 1-0; total in 1905, 1-1. In Jan., 1906, 2-9; Dec., 0°0; total in 1906, 2°9 in. 


BARKERVILLE—Elevation, 4,180 ft. 


22 TorTraL PRECIPITATION 

PROSE a SES acer. 3°40 | 4°71 | 2°78 | 5°45 | 1-39 | 4-02 |} 3-46 |] 3°28 | 2-30 | 4-12 | 2-63 | 3:- 

MS OGs uct a face e.e8 2-50 | 3-00 | 1-55 | 1°66 | 3-70 | 2-16 |} 0-32 | 4-25 | 3-24 | 1-03 | 1-90 |} 3-40 
SOUS ec sieiers ° 1-25 | 2-05 | 3-80 | 3-73 | 3-80 | 2°46 | 3-85 | 4°25 | 3-05 | 2°35 | 3-15 | 4°52 
HOU AB ee ae 2-60 | 1°60 | 2°30 | 1-15 | 1-05 | 4°35 | 3°70 | 2-00 | 4:66 | 2-35 | 4-83 | 4-20 
BBO IAG ons stan GeANa eLcOOr he beck ele 268 le eee 2-22 | 7-40 |. 3°72 | 6:73 | 3:01 | 3-53. | 4-20 
SO GMs intakes 9-67 | 2°20 | 1-20 | 2°15 | 3°75 | 5°27 |e 2°79 | 3-65. | 2-97 | 5°63 | 3-60 | 5-10 
TUSKU, Ge ee a 2-60 | 1-70 | 1-40 | 2-76 | 2-O1 | 4-02 | 1-09 | 1-79 | 3-93 | 1-07 | 3-02 | 1-80 
USO erie as ra? evegctcve 2-90 | 5-20 | 0-70 | 0:30 | 2-58 | 1-97 | 2:04 | 2-40 |] 1-98 | 0-51 | 5:28 | 6-28 
ESO Grice Brocco,” 2-31 | 2-90'| 2-20°| 0-80 | 2-18 | 1-95 | 0-16] 1:75 | 0-99 | 1-77 | 2-30 | 1-30 
ERO avctate rs chs ataers 1-00 | 2°50 | 2°20 | 0-39 | 2:59 | 2-55 | 5°56 | 1:19 | 0-00 | 2-99 | 2°80 | 2-00 
SO Sree aa ate 3 Pe SOM Ae AOU SO te50: | is23 Neo 7685 je: ae os 0-58 | 3°87 | 2-76 | 3-50 | 1°30 
MOOR cats set 1°79 | 4-09 | 2-18 | 1-78 | 3:09 | 2-74 | 3°10 | 2°88 | 2-96 | 2°22 } 2-06 | 2°36 
NOOO f Gisciese.s.0% 1-82 | 4-30 | 0-76 | 0-76 | 2-84 | 5°91 | 2-78 | 8-50 | 2-00 | 5-20 | 3:14 | 1-60 
NOON tree 202 40 | 1-22 |} 2-90 | 1°86 | 3°17 | 4:00 | 3°38 | 0°94 | 3°52 | 2-26 | 3-90 | 4-20 
HOODS. eye sis eis 1°80 | 1-80 | 1-90 | 2-18 | 4-34 | 3°56 | 2°98 | 3-46 | 3-70 | 0-91 | 4-10 | 1-50 
ROO Se ee rss 57.44 1-40 | 0-46 | 1-95 | 2-86 | 2°78 | 3°58 | 3-77 | 6°42 | 7-74 | 0:76 | 1-00 | 2-20 
HO OA ee ee | 5:40 | 4°30 | 2°70 | 1+15 | 1°59 | 2-54 | 2-13 | 1-30 | 3-06 | 3-40 | 0°92 | 3-56 
POO By piyeicced oy orsievers 2-00 | 1°76 | 1-60 | 2-18 | 2°34 | 4-14 | 2-20 | 4-21 | 2-08 | 3-62 | 3°74 | 2-80 
1906..:... \ 3-40 | 0-60 | 0-71 | 2°38 | 1-00 | 3°00 | 2-14 | 1-30 | 7°46 | 6:32 | 3:46 | 5:86 
MO) geet (oistist sail tt evcties val lPesewiergs pie 0:00 | 0-16 | 1-06 | 2-90 | 6-40 | 5:24 | 3-25 | 1-49 | 4:04 | 4°30 
NOOS SS Say jas: 2-50. | 3°33 | 5-75 | 2-91 | 2°29 | 4-52 | 3-72 | 6-29 | 2-60 | 5-25 | 4°43 | 2-95 
OOO orate. is se silat 2-37 | 3-72 | 1-40 | 3-62 | 1-62 | 1-46 | 2-81 | 3:68 | 4:93 | 3°99 | 4°42 | 3-39 


see ee 
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526 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


BARKERVILLE—Continued 


LO LO Rott ctectars ate 3°30 | 2-29 | 1-380 | 1-50 | 2°53) 8-56 | 2:96 |] °3-277| 2-17 | 4°28 | 3°15 | 3-40 33°69 
TOLL yecr cei 5:90 ! 2-05 | 4:10 | 2-07 | 1-86 | 4-12 | 2-12 | 2-84 | 3-62 | 0-84 | 2-99 | 3-80 | 36°31 
LON Net uatanew cue 0:86 | 1-34 | 1-10 | 2-25 | 1-81 | 2-50 | 3-42 | 4-24 | 1-14 | 3-21 | 2-35 | 6-O1 30: 23 
LOGS eae sten es 7-50 | 1-60] 4-15 | 1:85 | 3:13 | 1-99 | 2°15 | 5-54 | 5:98 | 4-53 | 5-26 | 1-65 | 45°33 
OTE r eee om eres 4-60 | 3-60 | 2°55 | 2-28 | 3:22 | 4-39 | 4-69 | 0-96 | 3-75 | 2-19 | 4-51 | 3-10 39° 84 
PUG este dase 0-77 | 1-74 | 0-91 | 2:62 | 3:74 | 5:27 | 4:90 | 2°47 | 2-68 | 5-20 | 3-05 | 4-85 | 38°20 
INMGANE . igsiacce st 2:97 | 2-56 | 2-04 | 1-98 | 2-47 | 3-46 | 3-19 | 3-30 | 3-44 | 2-97 | 3-32 | 3-39 || 35-09 


During 1887-1915 (4 years incomplete), average monthly snowfall was: Jan., 26-2 in.; Feb., 25:0; Mar., 18°4 ; 
April, 13°6; May, 3:0; June, 0:7; Aug., 0-1; Sept., 1-7; Oct., 9°8; Nov. 26°3; Dec., 33-8. ‘Mean ‘annual 
snowfall, 158°6 in.; maximum recorded, 62:0 in:, Jan., 1892. 

BAYNES LAKE—Elevation, 2,800 ft. 
23 ToTaL PRECIPITATION 
LOTS ee Ae Soe: || 1-28 | 0-32 | 0-54 | 1-41 1. 1262-1 362, [1574.1,0°S32\nd-d We eee | J2d5 [e208 si crue 
Snowfall in Jan., 1915, 12*8 in.; Feb., 2°3; Nov., 7°0; Dec., 19°4 in. 
BEVAN—HElevation, 40 ft. 


24 ToraL PRECIPITATION 


DLA Pics aiakens Gre 1 Oe SPONSE | RES al nena ol cmevaliner a] pees tobe al] eared ebaes O-O1 | 7-45 |13-26 |1l- 7h e4asOt | Seer 
LO Si. ere eens ea 8-01 | 7-63 | 5-02 | 2-96 ! 4-71 | 1-04 | 1-42 |! 0-08 | 1-49 {14-21 |11-97 18.59 | 77°13 


Snowfall in Nov., 1914, 14-0 in. In Feb., 1915, 2°5 :Nov., 8°5; Dec., 19°4; total in 1915, 30¢4 in. 
BELLAKULA—Elevation, 150 ft. 


25 ToTaL PRECIPITATION 
TSOSi Ais octets | areas Be AOw | ee ar allgihee sion imme ae O29) (50°29) 70-435 (0-305 250 Tipo Sage ne | meee 
DOO es che Penne 2-80 | 3-30 | 2-60 | 0-20 | 0-05 | 1-63 | 3-80 | 2-53 | 1-86 | 4°73 | 1-30 | 1-15 25°95 
BUOU Seite ce nie esl i Oe Ol thd 2814) POON 297 Sa i Sos laa ra ee TALS bee tine, seas meee 3437s Hy. we aoe 
ROO Le hia aon 4-70 | 1-05 | 2°83 | 3-00 | 2-43 | 1-09 | 2-78 | 1-74 | 0-50 | 8-99 |10-00 | 9-75 48-86 
DOO ee eae cers 5°57 | 2-01 | 3°54 | 0-86 | 1-80 | 1-91 | 2-72 | 2°75 | 3°93 | 3:59 | 1°69 | 5463 36°00 
NOOB ee iuiarstorelictals 2-05 | 0-00 | 0-27 | 1-23 | 1-14 | 2-88 | 1-52 | 2-41 | 6-92 | 8-74 | 9-58 | 6-41 43°15 
UPA otal) open. ate 5°82 | 3-50 | 0-50 | 3-55 | 0-55 | 1-93 | 1-17 | 0-17 | 5-04 | 5-83 | 7-76 | 6-10 41-92 
DOU he arose ote 29067) 2°35 WS! 67 AO O6 f+ 95 1) OOO oes 5a oes al. a etc oe, oe Oke ee 
MO 6 Oe tae er ces coll eye Peren nl kapene ede | ae Sea Le ot eee 1-91 | 0°83 ) 2-23;)110-66 |12-72' | 8-95 | 6°05 1). . mies 
TIO Meer seoneateveees 1+58, | 4° 18 1-45 W215) 1-530) 856 4) Oli 2-965) 93210 5230 | tl 63 ease 40°45 
OOS se elena 1-48 | 3°98 | 6:97 | 3-74 | 2-03) 1-61 || 2-74 | O73 | 6-15 | 4-13.| 4-40 | 4°96 42-98 
LOO G Fe vee ete 2°90 | 2-80 | 1-23 | 0-76 | 2-57 | 1-54 | 1-72 | 3-89 | 4-04 | 7-16 | 6-81 | 2-34 37:76 
LOMO Nasa eisis cache 62504] S917 8-034) 199 le 77 | 28) te 28 104 a 2347 6580 Oo l67le 4046 46:72 
LOW Tee: ete as ee 3°62 | 1-68 | 3-80 | 1-37 | 1-26 | 1-48 | 0-93 | 1-59 | 2-13 | 4-71 | 6:79 | 7-00 36: 36 
MOT cies tee OVO 193 0-71 lesb) O76 OVOLs te 2oa ete 7 Oe Sha oc04 alesse on OU 35°11 
LOWS iri veneers 6°68 | 2-74 | 3-67 | 2-64 | 4-37 | 3-31 | 1-07 | 1-77 | 8-15 |12-42 | 9-35 | 6-99 63-16 
DOA ei catoe 5°17 | 2°95 | 8°88 | 2°85 | 2°22 | 1-30 | 3-31 | 0-89 | 4°52 | 4-59 112-95 | 0-98 50-61 
DO Osteen ie 1-78 | 1-53 | 1-22 | 2-44 | 2°66 | 1-26 | 2-21 | 1-30 | 2-12 112-40 | 3-87 | 5-08 37° 87 
Meats. 13 os. 3°87 | 2-68 | 3°16 | 1-94 | 1-80 | 1-68 | 1-76 | 1-81 | 3-84 | 6-84 | 6-87 | 5-06 41-31 


During 1898-1915 (5 years ee average monthly snowfall was : Jan., 18: 7 in.; Feb., 12:6; Mar., 6°6; 
April, 1-5 ; Oct., 0-5; Nov., 6:3; Dec., 8-0. Mean annual snowfall, 54:2 in.; maximum recorded, 38° 5 i iis J aD 


1913. 
BIRCHBANK—HElevation, 1,400 ft. 


26 ToraL PRECIPITATION 
UU) ee eee at a Penge Dae Re tr ees ei eee 2a a OMe OT Oe cee Allewents oeee 1°92) 1-43" [- 59527 aoe eee i 
OE A re ee pe ene | 6:91 | 1-91 | 1-38 | 3°11 |] 1-65 | 1-74 | 0-65 | 0-00 | 2-94 | 2-34 | 4-29 | 1-20 | 28:12 
BOS Oe ace 0-90 | 2-37 | 2-13 | 38-16 | 4-12 | 1-55 | 3-89 | 0-04 | 0-24 | 2-05 | 4-85 | 5-07 30: 37 
Snowfall in Dec., 1913, 8-Oin. In Jan., 1914, 26-0; Feb., 12-5; Nov., 3-0; Dec., 12-0. In Jan., 1915, 9-0; 
Feb., 15:0; Nov., 40°3; Dec., 18°6; total in 1915, 82-9 in. z 

BONNINGTON FALLS—Elevation, 1,650 ft. 

27 ToTaL PRECIPITATION 
DOS core tie erro Hl eee ht al oreteeetonellt stake t ens SOs Heit aly epee [ease Ls 71 [22 24 | 3602 ot al ie ee - 
TOA oe erie Soe U)e | bir dss | 1°66 | 1°66 | 0-08 | 3-34 | 2-33 | 5-84 | 0-52 | 1°67 | 4-99 | 0-95 27:99 
LOLS eee aslo 1:25 | 1°00 | 1°20 | 3°03 | 4-13 | 2:23 | 2°72 | 0-07 | 0-70 | 1-72 | 2-20 | 2-60 22-85 
Snowfall in Nov., 1913, 8-0 in. ; Dec., 5-2. In Jan., 1914, 27-7; Feb.;6-5; Mar., 5: Nov., 3:0; Dec., 9:5 
total in 1914, 51-9. In Jan., 1915, 12°5; Feb., 10-0; "Nov., 22-0; Dec., 26> 0; . total i in ha 70-5 in. ; 

BOSWELL—Elevation, 1,780 ft. 

28 TotTaL PRECIPITATION 
DOL te Set casi Se eee Mite ieee O99 Or 47), 2: OL i TOON ie on. fois cise alnca sce edie av ww ae ne eee 
OTA ie tents « | Be Tees & 1°83 | 0°43 | 0-69 | 1°54 6:38'| 0-30 | 2°53 | 2-09 . LE are | i eee 
ROY eet ae sled 1-35 | 0°93 | 0-95 | 2-11 | 3-49 | 2-28 | 5-21 | 0-32 | 1-45 | 1-68 | 3-20 | 3-81 26°78 


Snowfall in Mar., 1911, 2-5 in.; April, 3-9. In Mar., 1914, 10-5; Nov., 1-5; Dec., 11-9. I : °53 
Feb., 3°3; Nov., 15:4; Dec., 22°5; total in 1915, 54°7 in. 5 es Eee 
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METEOROGLOGICAL DA TA—PRECIPITATION 527 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year || Jan. Feb. Mar. April | May June | July Aug. | Sept. | Oct. | Nov. Dee. 1 Annual 


BRIDGE RIVER (ABOVE CANON)—Elevation, 1,800 ft. 


29 TorTraL PRECIPITATION 
te er orc, [Hie Stee ih. tee ee bine Sec. «btm eiw a wfdiaeiece « aSy 1 2 F< OS 2) O) boar las OO) Wa eee. 6 
OM Arcaeisrtie Ss so | 3°18 | 2-74 | 1-74 | 0-70 | 1-47 | 2-01 |} 0-14 | 0-07 | 4-22 | 1-17 | 6-46 | 0°73 | 24-63 
OUONG Che ce eit ass 0-77 | 1-08 | 0-47 | 0-43 | 1-78 | 1-62 | 1-38 | 0-62 | 0-22 | 4-20 | 1-04 | 1-96 15°57 
Snowfall in Nov., 1913, 19°5 in; Dec., 7-0. In Jan., 1914, 0°0; Feb., 15-0; Nov., 15-0; Dec., 4:5; totalin 
1914, 34-5 in. 
BRISCO (46-MILE) (PROVINCIAL STATION)—Elevation, 2,600 ft. 
30 ToraL PRECIPITATION 
TES scons tas ceed RES CEE PS eT ie eee (ne eee eens | Oe serr sg Weeene ce eee 2°47 1 Oe Fi bor ca i yl | ee 
TL ee ne ene | 2°64 | 0-80 | 0-44 |} 1-21 | 1-49 | 2-22 | 1-00 | 0-92 | 2-53 | 1-11 | 1-83 | 0-44 | 16:63 
MOM Ie Se ks Sic cas 0-52 | 0-41 | 0-34 | 1-10 | 1-54 | 4°70 | 4-67 | 0-59 | 1-01 | 1°14 | 0-92 | 2-60 19°54 


Snowfall in Oct., 1913, 0-5 in.; Nov., 1°5; Dec., 5-2. In Jan., 1914,9°7; Feb.,4°9; Mar., 1:7; Nov., 
3°4; Dec., 4:4; total in 1914, 24-1. In Jan., 1915, 5-2; Feb., 4-1; Mar., 2°4; Sept., 4-0; Nov. 5°4; Dec., 
15:7; total in 1915, 36-8 in. 


BRITANNIA BEACH—HElevation, about 165 ft. 


31 ToraL PRECIPITATION 
TANTS Oy oye Sos oe 2 3 Geel ee epee ee | a ey es eee ee ee ey eee ey ee ae a | s 
Thos i 6-85 3°80 | 6°58 | 5°32 | 1-48 | 2-08 | 0-48 | 0:77 | 8-25 |14-41 {14:94 | 2-45 77°41 
TO} Uae ee eae v2 30-) 6°84.) 5-17 | 5°77 |-4247.1 3-35 1-60 | 0-54 | 1-64 {14-56 | 7-09 |15-60 | 72-46 


Snowfall in Dec., 1913, 3:1 in. In Jan., 1914, 19-3; Feb., 2-0; Mar., 2-5; total in 1914, 23-8. In Jan., 
1915, 0-8; Dec., 12°8; total in 1915, 13-6 in. 


BRITANNIA (TUNNEL)—Elevation, 2,200 ft. 


, 32 ToraL PRECIPITATION 
Ose Dae SS eae eme | Sy 1 giby om | Se pk: | oe ee ies bet | 2-10 | 0-85 | 1-02 |12-00 |19-38 pee 0-70 aan 
OLD). Bis a6 oS 2 10-79 |20-41 {10-35 |10-14 | 7-11 1-57 | 2-44 | 0-12 | 1-64 |18-11 | 4°95 |20-13 | 107-7 


Snowfallin Nov., 1914, 36-0 in.; Dec., 3:5. In Jan., 1915, 29-2; Feb., 18-5; Nov., 20°0; Dec., 36-0; totalin 
1915, 103-7 in. 


BRITANNIA (MINE)—Elevation, 3,700 ft. 


33 ToTaL PRECIPITATION 
TS ag aS RY OE So (oh ee a Se Cooma seer 3°24 | 1-11 |} 0-99 [12-73 (20-89 16°32 | 3°25 fl... 5c. 
JIE eS ae ge eee | 6-65 | OU Oh ees Sees | SPI mi Rete a | he 3°77 | 0-03 | 2-99 |18-01 8 O44. tore ek | Reereee 


Snowfall in Nov., 1914, 43-6 in; Dec., 30:5. In Jan., 1915, 66°5in.; Feb., 61-0; Oct., 6°5; Nov., 69°7 in. 


BUNTZEN LAKE—Elevation, 400 ft. 


34 ToTaL PRECIPITATION 
TRUBS eden oe eae 18-89 | 5-20 | 6:90 | 7°37 | 6-32 58 33 | 2°30 |15:26 |16-25 {24-19 | 9°85 121-44 
DA eres le okeve axays 20°66 {13°61 {11-46 | 5-18 | 3-80 | 3-05 | 3°30 | 1-08 |! 5-25 | 7-29 |20-93 |13-73 109° 34 
sine ahs cbse «Sic 14-10 |11°23 115-72 | 5-34 | 6-02 | 4-30 | 2-12 | 1-85 |20-69 | 9-40 | 9-21 |16-16 116: 14 
OO Gis ras a hale ear 21°44 |11°45 | 2-57 | 2-39 {10-32 | 8-94 | 0-79 | 1°79 |24:05 |24-57 |14-95 |14-35 137-61 
Ol GA Raia teens 16:40 {13:86 | 7-25 |10-10 | 2-46 | 3-02 | 1-61 | 3-38 | 6-75 | 1°34 [25-98 |14-44 106-59 
MOO Secs, 5 wusvelelete 12°52 | 9°68 |17-12 | 8-07 | 5-85 | 2-70 | 3-50 | 0-30 | 5-65 |13°81 |24-64 | 8-33 112-17 
OO OR eG. o's ore ates 13°17 {10-90 | 5-69 | 5-51 | 6-69 | 4°52 | 3-64 | 6-26 | 4°85 |14-30 |22-63 | 7°59 105° 75 
MOLOG ae Stas c oc 8:20 |12-03 {11°38 |12°01 | 4-54 | 4-02 | 0-25 | 5-92 | 3-27 |15-62 |19-51 {17°75 114-50 
OE ah epate ac eh 10°10 | 6°44 | 9-41 | 2-26 | 9-18 | 2-99 | 1-03 | 1-39 {10°10 | 3°65 |20°45 |21-60 98-60 
TDN ae os 15:94 |10°-13 | 3-02 | 6°74 | 3-23 | 4-62 | 2-58 | 8-25 | 4°74 {11-40 {19-08 |19-04 || 108-77 
OG itete sts: aie iste 17-39 | 8-89 | 9-28 | 5°28 | 7-31 | 6°37 | 3°48 | 2°44 | 6°25 |10°44 |21-26 | 8-54 106-93 
OAC iene ete sale als 19:29 f 7-82 | 8-04 | 5-08 | 3°38 | 4-69 | 0-80 | 1°13 |10°99 |15-25 118-90 | 3-59 98-96 
POO astern sore hs 11-22 |} 7-03 | 7-97 | 5:70 | 5°78 | 0°44 | 2-03 | 0-73 | 1°46 |19°36 }10-12 |19-64 91°48 
INIESNSs oe. 3 a ere 15-33 | 9-87 | 8-91 } 6-23 | 5-76 | 4°25 | 2-19 | 2-83 J 9-18 {12-51 J19-37 {13°43 |} 109°86 


BUTE INLET (SOUTHGATE RIVER)—Elevation, near sea-level 
35 _ Toran PRECIPITATION 


OA Weve ates ayes 5 ev | ‘ae | Bcateaeyr | iO AYES OI hese yea Wea caseoe | oe oe | enclave late! stort 4-09 |11-64 {16-01 | 3°42 | BAe toe . 
IG SS Eeaaign eines 4-69 | 5:30 | 4:24 | 5:96 | 1:48 | 0-89 | 2+26 | 2-08 | 0-66 {15-92 | 8:59 j12-13 64+ 20 


Snowfall in Nov., 1914, 3-0 in.; Dec., 23:8. In Jan., 1915, 2-9; Dec., 31-7; total in 1915, 34°6 in. 
CACHE CREEK—Elevation, 1,250 ft. 


36 TOTAL PRECIPITATION 
Ai See eta chapel Ii ct tee eee Mladic catens ah| eat orartcal aie cue are fl tee etalon ail ieee ate ca trot oheas are Le IwieOnt 5 Oe 2 el Orie teers |) eaaerehas 
MONA attie & slate | 0:92 | 1-40 | 0-038 | 0°33 | 0-57 | 0-98 | 0-75 | 0-00 | 0-26 | 0-15 | 0-15 | 0°27 5°81 
OM re hia kets 0°37 | 0-15 | 0-37 | 0-04 | 1°99 | 1-09 | 1-10 | 0-07 | 0-00 | 0-01 | 0-16 | 0°02 5°37 


Snowfall in Jan., 1914, 3-Oin.; Feb., 13-0; Dec., 2°5; total in 1914, 18-5. Total in 1915, 2°5in., all in Jan. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. | Mar. | April | May June | July | Aug. | Sept. | Oct. | Nov. Dec. | Annual 


CAMERON LAKE—HElevation, about 640 ft. 
37 ToTaL PRECIPITATION 


1c Daye cep are rie) Kabent iors BNL At eee es. 4) Lene attra] RE ARS (edherncde ul kn coetempeael leat la orci Douce cr a Sarat cigs Pica aa | tape ch SEZ Zi SS nares 
DQ Da. shoncueesnates | 5°51 | 5°54 | 4°50 | 4-80 | 3°19 | 0:46 | 0:81 | 0-14 | 1-34 lis-i9 | 9-26 | 9-28 | 58° 02 


Snowfall in Nov., 1914, 6-0 in.; Dec., 0:7. In Jan., 1915, 0-1; Feb., 0°13; Dec., 0-1; total in 1915, 0-3 in. 


CAMPBELL RIVER*—HElevation, 80 ft. 


38 ToTaL PRECIPITATION 
EO ee a ate eli eraraeeet| Were ele crane: cll ecient 3°51 1-53 | 0-30 | 0:68 e200" 72 So" | EL TO (lS sO ie eee 
THONG bees ag ee Sow Shee 7-16 | 5:38 °| 0-70 | 1-34 | 4-13 | 1-03 | O-81 | 1-22 | 2-23 | 1:85 {10-63 | 9-24 45:72 
BAS 5 a ete er he a 8-13 | 4-80 | 0-31 | 2-44 | 3-32 | 1-72 | 0-73 | 3-45 | 3-48 | 6-33-| 8-63 |12-28 58°77 
LOTS sue e 765) I 2: 232), 3°00 (22044. 1-385) 32234) 28he\ 30" | c4- 05) S257, 2-27 eines 50:75 


Means brea etaeg: 10°48 | 4-19 | 2-43 | 2-54 | 2-70 | 1-88 | 1-16 | 1-66 | 2-74 | 5:32 |10-81 | 9-94 55°85 


* Records by Campbell River Power Co 


CANALFLAT—Elevation, 2,656 ft. 


39 ToraL PRECIPITATION 
gO eae etme a Pe (ote aed, (Ped Ma roar ear EA ae A iat (PP ce ed [ie isan el Wen Berend Gav petmntesdl moe craic Aue iets meee LOS \/ HOSS eee 
LO) fee pet ee) | 3°32 |0:90 1 1-53) 3°53) | 1:97 | 2:30 | 2-521 0-63 |) 1243 1-3-8451 85 o-05 25° 87 
LOM a. oe 2-60) 0-607 170-338 116 1 1-5. | 3°45 12267 170209 2°37 IMIS lis Obl oo 22-80 
Snowfall in Nov., 1913, 8-3 in.; Dec., 8-3. In Jan., 1914, 32-0; Feb.,9°0; Mar., 18-0; Nov., 15°5; Dec., 


20-5; total in 1914, 90:0. In Jan., 1915, 26-0; Feb., 6-0; Sept., 2-0; Nov., 28:5; Dec., 24-0; total in 1915, 
86> 5 in. 
CANOBIE—Elevation, 190 ft. 


40 Tota PREcIPITaTION é 
DSO ei oe ae shes | 7°86 | 3-56 |°4°57 {| 3-49 | 3°37 | O- 26 | 0-60 | 0-13 | 1-74 | 0-15 | 4-74 bees 44-51 
ESOO 2A ea eas 113°69; }9-44) [2-59 | 1284 |) 2-14: 101 “62 ah 0-44 | 0-94 | 4-21 |13-67 |10-80 | 61-08 


Snowfall in Jan., 1895, 11-5 in. ; Feb., 0-0; Mar., 1:9; Dec., 14:3; totalin 1895, 27-7. In Jan., 1896, 31-5; 
Feb., 3-5; Mar., 3°8; Nov., 16:0; total in 1896, 54°8 in. 


CAPILANO INTAKE—HElevation, 480 ft. 


4i TotTaLt PRECIPITATION 
AYA eae a EU Sea oe a i ee ed ee oe ie See 0:70 | 2°14 (13-14 [28-92 |22-23 | 4-96 If... 10, 
LOR at 9 We oe ye I]i6'33 8-77 |13-23 |10-71 | 5:65 | 0-76 | 2-23 | 0-26 | 1:36 |23-86 |12-79 |20-07 1 116: 02 


Snowfall in Nov., 1914, 1-0 in. Snowfall in 1915, 14-5 in., all of which fell in Dec. 
CARMANAH—HElevation, 130 ft. 


42 Toraut PRECIPITATION 
S92 nae oF: 9:76 | 5:79 {13°13 | 8-938 | 4°68 | 1-67 | 3-18 | 3°53 | 4-65 | 7-15 114-43 110-07 86:97 
TRO 3 eee re eae 9-28 | 9-95 J12-16 {14-03 | 7-37 | 1-48 | 1-382 | 0-75 | 5-08 | 6-78 |17-36 {116-19 101-75 
SOA eed ieee are 11:09 {17-07 |16:33 {15:05 | 4:77 | 2°34 | 1°44 | 0-12 |16-36 |16-95 |16-61 | 9-98 128-11 
TSS Mase cre 14-38 {10:75 |12°85 {11-32 | 7-93 | 3-41 | 3:44 | 0-20 | 8-83 | 2-27 |16-27 |27-34 118-99 
NSOGA EEN. «ale 26: 23 128-08 | 7-02 |14-06 | 7-41 | 6°25 ah 1-10 | 0-64 | 7-93 |17-00 |23-73 139-45 
To or Ronen tr RS eee 12-79 |12-90 {10:58 |12-52 | 3-94 | 3-36 | 5-64 | 1-29 | 3-98 | 9-05 |13-08 |20-31 109-44 
TSOS 2s Bice: 11-24 |17-93 | 2-21 | 4-89 | 2-17 | 5-11 | 1-27 | 0-80 | 5-60 | 6-98 |13-96 |12-75 84-91 
1809 Kom hvcaes ctr 17-06 |16:71 | 7-04 | 9:76 | 8:09 | 1:55 | 0-51 | 0-94 | 3-40 | 9-12 [28-95 |17-30 120-43 
1OO() so5, sas ares ota 12-80 |11-34 | 8-41 | 8-11 | 6-15 |11-38 | 2°05 | 2-36 | 1-42 |14-56 {11-62 |23-66 113-86 
TSO Wie EN ses eee 8:19 | 9-25 | 2°94 | 8-33 |11-34 | 3-48 | 0-80 | 0-80 } 6-10 | 6-84 120-68 |16-08 94-83 
3002 038 betas 10682121202 8F 3 V*'63 8 S>O7)| A465 Ole oe ee a a Oe stetcel cencted ol atc ae: eae ne 
Micang:.. fiecasaen: 13°06 |14-:63 | 9-50 | 9-88 | 6:08 | 4:04 | 1-97 | 1-19 | 5-61 | 8-76 |17-00 |17-75 || 109-47 


During 1892-1902 (1902 incomplete), average monthly snowfall was: Jan., 5-5 in.; Feb.,5-7; Mar., 2-0; 
April, 0-3; Nov.. 2:6; Dec., 2-0. Mean annual snowfall, 18-1 in.; maximum, 41:0 in., Feb., 1893. 


CARMI—Elevation, 2,780 ft. 


43 ToraL PRECIPITATION 
NOT eas heed Ce ee ile eee re ela | ae eal eee ee 1°9OL [- 1°90 \- 14 Seti ee ee 
TTS © ee ae 3°63 | 1:75 | 0-86 | 1-18 | 1:22 | 1-99 | 0-36 | 1-03 | 1-56.) 1-82 | 2-84 | 2-74 T) 90-98 
NOUR oa fee 1-88 | 1°63 | 0-65 | 1-39 | 4-14 | 1-83 | 4°24 | 0-58 | 0-26 | 1-22 | 2-18 | 2-13 |] 22-13 


Snowfall in Oct., 1913, 10-6 in ; Nov., 8-8; Dec., 145. In Jan., 1914, 24-0; Feb., 17-5; Mar., 6-0; April, 
3:7; Nov., 153; Dec., 27-2 ; total in 1914, 93-7. In Jan., 1915, 18-8; Feb., 12-0; Mar., 4-0; Nov., 14:9; 
Dec., 17°5; total in 1915, 67-2 in. 


CAULFIELD—Ek vation, 30 ft. 


44 TotTat PRECIPITATION 
ON ee. ee Sallis 6:64 | 8°79 | 7-57 | 2°96 | 4-20 | 3-31 | 3°30 | 0-99 | 3-18 | 4-48 /10-53 | 8-80 65° 25 
DOP Oe eee eee 1 6:65 | 2:36 4°50 | 2-42 eee eee ee eae | Lene Ms inde oc | t/t 6 | sete eth al Raeateae | i eres 


Saowfall in Jan., 1902, 17-7 in.; Feb., 1-5; Mar., 1-0; total in 1902, 20-2. In Jan., 1903, 1:5; Feb., 0°5; 
Mar., 14°5 in. 
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; PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 

Year | Jan, | Feb. Mar. April May | June July Aug. | Sept. Oct. Nov. | Dec. | Annual 

CHILCOTIN (BIG CREEK)—Elevation, 3,100 ft. 
45 ToTaL PRECIPITATION 

VRE vice SS Ch Op | NIG ae CESAR | |e RT AR Ta ER ne Te a 2 PERCE irr acne | eae pees a] bee ae SOM tl atewee « 
MOOS iis vecidle coviilie cian Lee ea ORR coy loge hves Misvces j Rea 5 Ja A ES 2: SE oe So Wey ear PA, ae E POG rates es 
WS aero ain: Sater ei | Stowe <Mesece stat sco & « LiOn (0021S 1 2°30 1 1-449 01235 bol Shit ieSk f 10s Sal eee ey sere 
Ties sears Ae APT OO ete RO eee I ah tel ae PCR SILG RMR Ce lite wa cedt tence ofieciuerekuth coecote whch stot 6 
Bs ets shes sic s Hake eee WQS Oto. WOtOd tenses ches c<.t 0:02 | 0-29 | 0-70 | 0-52 | 3°13 ae, | naar Be ee 
1 eae 7 RSS 0 iy Nasi Han Ps Fee, Me RL PMY SID ‘Paw owe <b ceene Mico ores oP ove CENT Cee oon eae 
(ited 58 Sener Usa2 aati tO SI OFOS daOs BG tess choc oe NISL WUE” opssala Weis male Oh deere Ie Uae cas hie haters 
er eer emoraee | ir RAR tia oda onee AR ewer tek Ni aciaths ile, S aid iol ols ore:s Werte oe Levee OSE x dees G62 #02667 Wie saad 
ICC re Ay Ad Gad OEE) GOES TES Oey Ophir Mts of ahaa aye Pach epeoe Sd amare lle) Craiel nb lateral UG ote vikly ef aoaaions 2 
MOA os cians & 1-00 } 0-70 | 1:03 | 0-77 | 0-32 | 0-81 | 0-43 | 0-35 | 0°07 | 0-60 | 0-30 | 0-78 7°16 
OO) 6S Sa 0:23 | 0-10 | 0-15 | 0-49 | 1-05 | 1°35 |. 1-30 | 1-17 | 0-54 | O-41 | 3-04 | 0-90 10:73 
OU ei eh a oHe as, s 0-43 | 0-20 | 0-35 | 0-08 | 2-64 | 1-01 | 1-73 | 0-33 | 1-56 | 0-79 | 0-60 | 2-20 11-92 
BOO Tier trike eee ek 0-70 | 0-37 | 0-83 | 0-19 | 0-55 | 1-12 | 1-53 | 3-04 | 1-06 | 0-06 | 0-60 | 0-60 10°65 
Ses taey testers 'a  & 0-80 | 1:43 | 0-92 | 0-86 | 1-97 | 3:22 | 1-71 | 1-05 | 0-51 |} 0-75 |°0-53 | 0-45 14: 20 
BOE cers hiss oo 0-80 | 0-80 | 0-20 | 0-24 | 1-34 | 1-05 | 1-25 | 1-16 } 1-93 | 0-88 | 1-48 | 0-80 11-93 
UNO Ae Say 8 o50 exo 0-55 | 1-80 | 0:19 | 0-12 | 1-02 | 1°53 | 0-66 | 2-42 | 1-18 | 0-62 | 0-91 | 1-00 12-00 
PSB oes SC isi din 0-95 | 0:45 | 0-33 | 0:43 | 0-86 } 1-80 | 0°33 | 4°10 | 3-52 | O-10 | 2°55 | 1°25 16°67 
TS 1M AES ake ea 0-25 | 0-20 | 0-10 | 0-56 | 0-43 | 1-94 | 2-82 | 3-41 | 1-25 | 1-13 | 0-42 | 0-40 12-91 
Se ae 0-70 | 1-40 | 0-75 | 0-21 | 0-68 | 2°54 | 2-03 | 3°32 | 0-79 | 1-23 |} 0-65 | 0-20 14-50 
OMe oie le scis os 1-05 |} 2-05 | 0-48 | 0-28 | 0-72 | 3:77 | 0-70 | 0-24 | 1-85 | 0-02 | 1-25 | 0-40 12°81 
BENE hes lob ws ie 0-05 | 0:50 | 0-23 | 0-85 | 2-19 | 1-65 | 3-15 | 1-09 | 1-35 | 0-56 | 0-35 | 1-10 13°07 
BVIGR SO od sow 0-68 | 0:90 | 0-53 | 0-45 | 1-05 | 1-76 | 1°37 | 1-45 | 1-21 | 0-70 | 1-17 | 1-09 12°36 


During 1895-1915 (1904-15 complete), average monthly snowfall was: Jan., 6-7 in.; Feb., 8-5; Mar, 4-6; 
April, 2-4; May, 0-9; Oct., 1-8; Nov., 10:2; Dec., 7-6. Mean annual snowfall, 42-7 in.; maximum recorded, 
31:3 in., Nov., 1896. 

CHILLIWACK—HElevation, 21 ft. 


46 ToTaL PRECIPITATION 
eS ees eee a: 34 V2 59 1° 3-04 [-2-00.1 2°28 10°46 1. O° 7! [5-86 | i 22°p2 5. Or 66, (2: $4) (i Pere 
SROs es ee SSPES OD Witbwa teats 9-03. |- 2-90. |).4°58.} 4+79 | 4°81.[-2- 16 |}. 2°67 |-9-45 | 6-38 | 6-21 Ili. 2s... 
ANSTA Oo oy one 10°03 | 3°52 | 4°38 | 2-06 | 4-28 | 0-61 | 3-30 | 1-11 | 2-72 | 4°50 | 3-18 | 9-78 49-42 
oh ee ee oe Roe AA SOR | Rae ote ten MRS ee be SB highs 5. fe gle Oi even Be Poe a tel ae el ae RAL Rd | | WORE A re 
Le eva at Oe or Rall One ORO EET eee en ene One SO tick cee ae an ak te eord cheto as SACKS 0 0 Uae: 9 ) | ne oe 
SO awe ete (Nts. lk 5-o.0 6:79 | 3°55 | 3°55 1 6-75 171-40 | 0°524..0-42 1 6-43 1 0°78 + 5-90) 111-16... 
tell Cisree 6 Ra eee eae 13-68 | 9-27 | 4-78 | 4-29 | 2-73 | 3-42 | 0-05 | 1-73 | 1-88 | 4-62 |12-81 |12-68 71-94 
ie Gey SE Ronee 6°41 | 4°42 | 4-93 | 4-84 | 3-29 | 6-44 | 3-81 | 1-19 | 3-57 | 4-10 |12-29 |11-64 66-93 
MOR ates hfs on 5<25- (10°63 |. a°32 13°50 7, 1°54 14°07.) 1-13.) O72: |..3-63 | 17-22 |. 9-66.) 7-30 57-97 
SOO eh eto. Ae 8-30 | 7-96 | 3-90 | 4-14 | 5:37 | 3-07 | 1-66 | 4°38 | 2-49 | 5-19 |15-18 |12-19 73°83 
EUICIO NS 5 ac on Oe 8 | aon Nl penn ae E 6:36. PASST 1626. 1 S-200t oy. F: AD eT d tae ohn) Oe 4a. tet ge, ae. 
OOS oe hath. vn. 7-21 |. 8°15 |} 3-40.] 7-56 | 5-18 | 4-83 | 1-42 | 0-04 | 2-47 |} 4-50 [138-74 | 5-54 64-04 
OO 2 st enmee 6°32 | 839 1. 5°52° 1) 3°77 1-3: 01. }. 1°86 | 2-60 | 1°74 4-14 | 2-84 (11-72 1972 62-13 
MOOS sea oS hs Orsi t 1a79 1 4°28) D5 4-77 VW 8-85 12-20 | 2-52-)- 8-83 | 5-08 }12- 26. | 8-20 66-01 
HS Oe a 6-66 | 6-39 | 6-43 | 3°36 | 2-71 | 3-75 | 1-81 | 0-72 | 1-99 | 3-24 | 8-05 |10-96 56-07 
OD Do eee She we 5°84 | 5-00 | 5-09 | 1-53 | 4-47 | 2-96 | 0-57 | 3°09 | 9-18 | 8-39 | 4-77 | 5-20 56°09 
BOG ca cetes a1) sie 8-96 | 4-95 | 1-25 | 1-96 | 4-52 | 4°09 | 0°53 | 1°26 | 8-85 {12-60 {10-72 | 7-67 67-36 
oe LOR sent resins ic | cele eae een a ir) Cer ee Se eames ae F250 te Os 19a) 2° 360 ke Sao. (12. G2 lao Del (Os Gt ie tee 
70 I RR Ry ae 9-85 | 2-78 |} 3-51 | 2-66 | 3-58 | 1-32 | 1-29 | 2-09 | 4°96 | 1-40 |12:87 | 7-49 53+ 80 
1 2A a a a Se Or 27 | pe4o eke tO 4 oe Loe? ao) er aee evan (os 2 Ol 23) bbe 20 [LOeSi. 2°05 54:79 
MO Sretere sc) cnet cd 10°65 | 6°46 | 7-46 | 2-48 | 3-19 | 3-82 | 2-53 | 2-24 | 6-35 | 7-84 |10-73 | 2°36 66-11 
ARs teeta tastes 14-68 | 3-27 | 4-49 | 3-94 | 1-97 | 3-14 | 0-17 | 0°45 | 6:35 | 4-71 | 9-87 | 2-08 B52 12 
1S) ie eee See 6°90 | 3°39 | 2°37 | 4°33 | 5-27 | 1-67 | 1-10 | 0-02 | 1°22 {10-03 | 6-91 |10-52 53:73 
Nieans:\5 24)2)5255 8-12 | 6:02 |°4+45 | 3-41 ) 3-71 | 3©12 | 1-63'| 2°07 | 4-04 1] 6:21 | 9-52 | 7-91 60-21 


During 1879-1915 (complete record for 16 years and partial record for 6 years), average monthly snowfall was : 
Jan., 18-9in.; Feb.,4°9 ; Mar., 4:6; April,0°3; Nov.,5°3; Dec.,4°6. Mean annual snowfall, 38-6 in.; maximum 
wrecorded, 70 5in., Jan., 1918. 


CHINOOK COVE (DOMINION STATION)*—Elevation, 1,300 ft. 


47 ToTAL PRECIPITATION 
Te PSs ae eee | 3°13 | 1°88 | 0-74 | U-4L | U-d4 | 1-62 | U-5U | U-44 | 1-38 | 1°02 | 2-18 | 1-00 | 14°84 
MO yee se | 0-75 | 0-57 | 0-71 | 0-40 | 2-80 | 3-32 | 2°76 | 0-87 | 1°13 | 1-05 | 0-55 | 1-56 16:47 


Snowfall in Jan., 1914, 12-Oin.; Feb., 18-8; Mar., 1-3; Nov., 8:0; Dec, 10-0; total in 1914, 50-1. In Jan., 
1915, 7-5; Feb., 0-5; Nov., 3-0; Dec., 10°5; total in 1915, 21-5 in. 


CHRISTINA LAKE—Elevation, 1,460 ft. 


49 ToraL PRECIPITATION 
RR Ais ccs aces hikaa ast igksy hake Aas SMA OR URAC AP MER ID bk wok cna PETE LOO ee i a eee: 
ea Sins ete | 6°98 | 2-28 | 1-03 | 2°04 | 1-11 | 1°58 | 0-73 | 0-10 | 1°98 | 1-15 | 2°51 | 1°49 | 23-08 
uh Cee eg 2-19 | 1-34 | 1-49 | 2-51 | 4°67 | 1-82 | 2°44 | 0-05 | 0°75 | 1-98 | 3°64 | 3°97 26°85 


Snowfall in Oct., 1913, 5-Oin.; Nov., 5:5; Dec., 10-5. InJan., 1914, 24-2; Feb, 7°5; Mar., 2-0; Nov., 3°5 ; 
Dec., 9:5; total in 1914, 46-7. In Jan., 1915, 17-0; Feb., 5°5; Nov., 14:7; Dec., 14°5; total in 1915, 51-7 in. 


* As the figures for Precipitation and Snowfall recorded at the Provincial station (Record No. 48) are almost 
exactly the same as those recorded at the Dominion station, the former have been omitted. 


530 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year 1 Jan. | Feb. | Mar. | April | May | June | Fdly Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


CLAYOQUOT—HElevation, 40 ft. 


50 ToTaL PRECIPITATION 
OR ee RII LATE ame neal LAS meee bei ey an | oe ee Meine oe C284 (22660190222 [16:02 [F876 ops soni riGS |e eter 
TE SOOR Meee i WSS a fa: BK 07 fe hw CG eat Bee nal (i od) 8 a Fin G8 a ia A cA BIA sinew Allo Geueeawliouescut tllliio ctenichs 
LOOON. eae oe BISO Mean oe INjo| Recor] dstti relat. se tacellnae cnet aden cee S22 oe Oa Le a2 GG sees 
1901S Ronse oes 11-50 |17-84 |13-31 |12-38 |17-65 | 4-63 | 4°77 | 1-52 -57 110-96 |32-87 |16-67 148: 67 
TOO Ze ert. ote 12:07 |25:-47 |17°58 |13-46 | 7-53 | 6-10 | 2-89 | 2-26 | 5:06 {10°77 |19-50 |23-88 146° 57 
VGOS 1 neerckeae s 15°33 | 6°61 | 6-72 |10-59 | 7°49 | 7-13 | 1°21 | 2-84 {15-94 |15-69 |25-73 |15-07 130: 35 
ARS (0): See rare 15:16 |16°90 | 6°53 | 7-36 | 5°76 | 2:77 | 3:70'} 0-00 | 9:80 |15°11 133-75 |19-43 136-27 
LOOQS So oe eees 13°79 |14°10 |23-27 | 4:26 | 3°86 | 0-61 | 0°25 | 4-49 |10-85 | 8-60 {16:06 {21-50 || 121-64 
T90G Wee cree ees 23°87 | 6°42 | 9-93 | 6°13 | 2-15 | 9-56 | 0-11 | 4°27 |14-33 |20-82 |13-79 |17-54 128-92 
LOO ces epee 14:08 |13-11 |} 8-40 |11-73 | 5°80 | 0:87 | 0:95 | 5:09 | 4:64 | 4°64 | 5-98 |13-62 88-91 
LOOS SNe eee cons 16:24 | 7-06 |18°30 | 7°28 | 9-82 | 1°93 | 3°55 | 2-19 | 6-92 |12-21 [27-60 | 9-45 || 122-55 
IES (Oo ne a eae nae 8-61 |12°82 |12-48 | 4-22 | 2-91 | 4:71 | 3-21 |15-73 | 4:63 [16-32 |17°83 | 4:57 108-04 
NO 1LO2 seater 26-62 | 7°69 | 7:94 | 9-20 | 5-69 | 3-59 | 0-43 | 1-24 | 4-60 ]18-04 |16-06 {15-76 || 116-86 
NOVA ee ee athe aunt 12:40 | 8-99 | 6-03 | 2-05 | 7-70 | 4-58 | 1-17 | 1°58 | 3°48 | 9-49 [18°56 |16-23 92-25 
NOT 2c ot elec: 17°83) |L7° 57 | 1°75 17-68 | 3*905 3992 | 1e23 5) 4°57 4273 Ile 7 Als Soule so 105°16 
POLS see eats ne 13:97 | 9-70 | 8:43 {11°28 | 5°78 | 6°16 | 3°25 | 2-09 | 9:90 | 8-10 |18-95 |16-88 114-49 
TOT AG el teens 0a 21°55 }11-59 |13-72 {14-08 | 2-65 | 3-08 | 1°05 | 1-66 | 9-11 |19°44 |24-35 | 7-44 129-72 
WOUOr wire pre pers 10:65 |10-48 {13°23 | 9-10 | 7-47 | 2:44 | 2°89 | 2-85 | 1-77 |21-02 {14-52 |22-61 119-03 
Means... cs 6 ates 14-80 |12-53 |10°94 | 8-96 | 6-46 | 4-18 | 2:08 | 3-29 | 7-03 |12-20 |19-51 |16-26 118-24 
During 1898-1915 (complete record for 12 years), ee monthly snowfall was: Jan., 11:0 in.; Feb., 1°23 

Mar., 2-0; Nov., 1:2; Dec., 0:7. Mean annual snowfall, 16-1 in.; maximum recorded, 43-2 in., Jan., 1907. 

; Snow at this ‘station does not usually remain long on the around: probably most of the snowfall i is recorded as 
rain. 

CLINTON—HElevation, 3,040 ft. 
61 ToTaL PRECIPITATION 

SES Mererseate eects 32 tO IS 2 ees sl ieee fe Reamer eee meey | [bg A) a en pt on ee been ORIN OOM IMM tile LA) end ah Se oy 
SS Diretaeis store aie 0-60 | 0°25 | 0-30 | 0-10 | 0:24 | 1°72 | 0-70 | 0-71 | 0-03 | 0-06 | 0-45 | 0-80 5:96 
USSSieae ee stavshes 1°35 | 0-25 if Weras WR d Waa ciate Pecened om Arie retell aceo naemocd fete ae knee 0940) -02501 22150 teeee 
TSSAN A acraleve cies OF4A2 1-0: 08a 0205, 10208) 005 ee 2 1. lenny. 0-04 |"0:07.] 0-10" | 0200 | 0235 lizoeenee 
USSains. cies eet 0:-30)| 0%85 1707305 |50220)1 2-25 10-0085 55 3 0: OF120208 120803 | 702205802203 eaeeeaer 
ASSO, Nevers asta 0608 20=09170209 | 0205 0s TSU O4GriOs325| O00) | 2 yn ae eee 0-003) 0895") beenteetoate 
LS Sviors oeevatsactere’s 5 Ware a1 1 NA @ es 0 Bea Nk ON a Tn iS Rt at femal al NUS) ew, Oe eh tet beaten) Os LOC eae) Series le ene 
TBSS i ecwiers ae ciae DAORE OP Zoi HONDAS el eaewe weal eee see ell cee mete ee leceserene | Macnee tet Leaman ae O33 11" 02 28511021705] 
LSS O: eoteerarocce ait 0:65 | 1°15 | 0-00 =E. 2-30 | 0-09 | 0-02 | 0-59 | 0-98 } 1-12 25 | 0-00 i215 
MGH INS eet eser el 0:95 | 0°42 | 0-31 | 0-07 |! 0:79 | 0-70 | 0-35 | 0:28 | 0-29 | 0-31 | 0-35 | 0-88 5:70 


During 1881-89 (1882, ’85 and ’89 complete), average monthly snowfall was: Jan.,9:Oin; Feb., 4°0; Mar., 3-0; 
April, 0°3; Oct., 1:3; Nov., 3:0; Dec., 7-0. Mean annual snowfall, 27-6 in.; maximum recorded, 25:0 in., Dec., 


1883. 
CLO-OOSE—Elevation, 30 ft. 
52 ToTaL PRECIPITATION 
TYCO Wg A egret | | (Tanai | (Arne oa) eure RL Sioa gin ll Iya 3:44 | 1-70 | 5°48 | 5-51 | 9-61 {17-03 | 8-04 
DOTS RE. Ee ccctarcsts 9-66 | 5:97 | 4:90 | 4°54 | 5°35 | 6-00 | 3-46 | 1-67 | 7-77 | 5-40 | 9-15 | 2-49 
LOTSA Sick ee ee 2°91 | 1°28 |} 1-50 | 1-58 | 0-90 | 1°-07-| 0-22 | O-21 | 1-69 | 6°88 118-56 | 5-87 
TOLOP RI ee ee 8:05 |10:00 | 8°52 | 6:07 | 4:92 | 0-44 | 2-09 | 1-75 | 0°47 |16°89 {11-14 |20-90 


Snowfall in 1913, 10-5 in., all of which fell in Jan.; in 1914, 4°5 in., allin Jan.; in 1915, 7-8in., allin Dec- 


COBBLE HILL (BOATSWAIN BANK)—Elevation, 33 [t. 


Osta ToTAL PRECIPITATION 
gOS SSS SEE tetas) | Wop ek ore Feet eines ted Bete x Seno Peaabeereath oa Keser Ps Gilt erage cath al tees, act rg] Macnee 0 es Say SHY 3:80 | 7°51 
DOTA ee tates mi ciekers 11-32 | 1:99 | 1-93 | 2°33 | 0-36 | 2:08 | 0-11 | 0°15 | 2°72 | 4°40 | 8°73 
LOTS Ca eter 3°69 | 2°10 | 2-03 | 2-05 | 1°84 | 0°63 | 0-60 | 0-06 | 0:79 | 4:64 | 6:16 


Snowfall in Jan., 1914, 6:5 in.; Nov., 1:0; total in 1914, 7°5; in 1915, only a trace. 


COLDSPRING RANCH—Elevation, 2,700 ft. 


54 ToTaL PRECIPITATION 
OTS tA TE aD Aree, ches iene at's lhe I eltacte ha tehics Peebles triette | tareoeet cre] eneiene eer Taito ee 0:83 {| 0-80 | 1°79 | 0:44 
NOVA ets tee we 3:00 | 0:60 | 0°29 |} 0-32 | 1-67 | 0°77 | 0:23 | 0-41 | 1°81 | 0-47 | 1-18 
gO Wes Seo Saks tee 1°18 | 0°37 | 0°75 | 0-89 | 2°90 | 1-89 | 1-96 | 0-62 | 1°45 | 0-76 | 0-31 
Snowfallin Dec., 1913, 5:Oin. In Jan., 1914, 12-2; Feb., 2-0; Mar., 2-9; April, 2-0 


Vas if 
0:95 
0:90 


91-24 


ecocwrseee 


secre eee 


13- 98 


; Nov., 5-5; Dec., 9°5; 


total in 1914, 36:1. In Jan., 1915, 11-8; Feb., 3-7; Mar., 1-1; Nov., 1°3; Dec., 7-7; total in 1915, 25-6 in. 


COQUITLAM—HElevation, 34 ft. 


55 TorTaL PRECIPITATION 
LOO 2 eee aes 4-82 |11-84 | 8-87 | 6-41 | 5-64 | 2-15 | 2:28 | 1-74 | 3°77 | 5:06 |12°88 
MOOSE ec ete ree aiek x 10-85 | 2:91 | 5°51 | 5°34 | 3°92 | 3°98 |} 1-66 |] 1°83 | 9-85 | 6°63 |15- 24 
LOOT See ks oie ale 13°40 {10-40 | 8-22 | 4°00 | 2-21 | 2-93 | 2-24 | 1-14-}-2-91-] 4°50-]12-31 
RSE AR eee eee aes 7-04 | 5°87 | 8-93 | 1°39 | 3-96 | 3-17 | 1-23 | 1-67 |11°59 | 7-32 | 4-07 
TO0G chee ote 11°89 | 7-64 | 2°81 | 1°37 | 5°07 | 4:49 | 0-58 | 0°63 |12-51 | 9-66 | 9-83 
POINT a cosa ake. 10-01 |10-05 | 3°71 | 6-66 | 2°03 | 1-67 | 1°45 | 2-20 | 4-02 | 2-77 115-35 
TOORT Woe vice ace 7:20 | 7-83 | 9°47 | 4°72 | 3-76 | 1°33 | 2-01 | 1-55 | 2:49 | 7°58 1138-97 
TNS [0S TES eel ba ae ye 8:56 }11-20 | 5-79 | 1-66 | 4°68 | 1-82 | 3-10 | 3-38 | 3-29 | 6-80 [18-51 


ee 


— 


4 


ME?TBRORULOGTOAL DATA—PRECIPITATION 531 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued : 


Year | Jan. | Feb. | Mar. | April | May ae | July Aug. Sept. Oct. Nov. Dec. | Annual 


COQUITLAM—Continued 


OL OC yt archi aes 14-08 | 7-31 | 3°55 | 5-24 | 3-59 | 2°52 | 0-00 | 1°38 | 2-58 {11-23 [13-31 ]11-11 75°90 
BO heen we carerab Ss 7:48 | 4°17 | 5-14 | 1-78 | 5-65 | 1-76 | 0-43 | 1-57 | 7-00 | 1°88 |12-34 | 9-70 58°90 
Dear erehatoratote weyehods 9-16 | 6-24 | 1-09 | 4-33 | 2-48 | 2-39 | 2-03 | 5°55 | 2°66 | 5-77 {11-48 |11- 32 64°50 
ODS Ee as diet dels, 6.9 10°64 | 6:72 | 8-09 | 3-61 | 4°73 | 5-62 | 1-66 | 3-92 | 4°10 | 7-05 |11-51 | 5-12 72°77 
De arerkege hs, rk vates 13-21 | 5:69 | 4-09 | 4-70 | 1-36 | 4-19 | 0-77 | 0-88 | 7-98 | 7-54 |12-09 | 3-23 65-73 
BU ica a xnciins «6 6:82 | 5-34 | 5-40 | 4-78 | 4-00 | 0-88 | 1-74 | 0-50 | 1-15 |12°10 | 7-24 {13-32 63+ 27 
INUEATIBE farce opr ae = 9-65 | 7°38 | 5°76 | 4-00.| 3-79 | 2-78 | 1-51 | 2-00 | 5°42 | 6-80 [12°15 | 9-33 ci pay! 


During 1902-15 (1904 incomplete), average monthly snowfall was: Jan., 10:5in.; Feb., 2-8; Mar., 1:2; April 
0:3; Nov., 0°6; Dec., 1:8. Mean annual snowfall, 17-2 in.; maximum recorded, 47°8 in., Jan., 1913. 


COQUITLAM LAKE DAM —HElevation, 450 ft. 


56 ToraL PRECIPITATION 
OMe eae sce ure 18°48 | 5-21 | 8-67 | 9°34 | 7-78 | 7-30 | 3°55 | 2-68 [17-47 [17-88 |33-10 [14-75 146: 21 
POOQS ers, He Gok wis 28-81 |21-16 {22-30 | 7-23 | 6-14 | 3-53 | 5-10 | 1-05 | 5-82 {10-41 {25-02 |20-00 156+ 57 
UO aioe rs Wachee 13-25 |16°91 |23-36 | 4-50 | 4-61 | 3-16 | 3-99*] 6-42 |17-49 |22-10*/10-62 |18-07 144-48 
MOOG sc heals, Sa 26-50 |18°66 | 6-60 | 4°41 |13-21 |12°08 | 1°18 | 3°04 |28:53 |31:-99 |22-78 |20-89 189° 87 
POO tare Pet cises 12°38 |16°93 |10°35 |15-74 | 5-20 | 3-92 | 2-45 | 5-15 | 8°98 | 4-28 |37-09 |24-78 147-25 
MRR As oot ond cere 16:80 |15:45 {21-98 |13-50 | 9-20 | 3-49 | 3-62 | 4-34 | 7-24 |20-31 |33-75 |21-12 170-80 
OW Oe ra oA are ves 15-50 |23°03 |10-46 | 3-07 |12-62 | 3-90 | 4-69 | 8°60 | 7°51 |21-21 |37-29 |12-02 159-90 
TRL TUG ter ge ae meee 32-41 |15-78 | 7-16 | 8-61 | 6-95 | 5°14 | 0-25 | 4-43 | 5-O1 [21-49 128-77 |23-62 159+ 62 
OUT co) Beas Sie as 21-59 |10-12 | 9°66 | 5°63 | 9-62 | 4-34 | 1-45 | 2-21 | 9-54 | 5°45 129-48 |22-96 132-5 
SED epee: siete 21-71 {15:48 | 2-13 | 9:97 | 3°75 | 5°59 | 2-66 | 9-55 | 6°72 {13-61 |29-28 |26-69 147: 14 
PO Srna ams cece 15-88 |10-14 113-04 | 7-56 | 9°58 | 7-57 | 3-62 | 3-15 | 8-14 |14°43 |26-09 |11-64 130° 84 
FLO ef en ctatnre's Mes 26°51 | 9-54 {10-00 | 6-92 | 4°71 | 5-26 | 0-57 | 3-30 |13-85 |20:-27 |25-37 | 5-28 129-58 
OGG. ee wemes 15-87 |10°95 |12-24 | 8-62 | 7-38 | 0-63 | 2-29 | 0-86 | 1°56 (24-59 {15-02 |24-91 124-92 
INIGANS (e oterxe ate: 20-43 [14-58 |12-15 | 8-08 | 7-75 | 5-07 | 2°72 | 4-06 |10°60 |17:-54 |27-20 |18-98 149-16 


* Precipitation July-October, 1905, totalled 50 inches, which has been distributed over the 4 months—for the 
purpose of certain calculations. 


CORONATION—Elevation, 3,750 ft. 
57 Toran PRECIPITATION 
PO te os ons eee Rese tees ye | 1-10 | 1-25 | 1-91 | 1-06 | 0-52 | 4°32 | 5-48 | 4-51 || 
Snowfall in Nov., 1915, 54-0; Dec., 53-0 in. 


CORTEZ (TWIN TSLAND)—Elevation, near sea-level 
58 TOTAL PRECIPITATION 


BOW a ee fe at || 3-60 | 4-18 | 2-71 | 2-52 | 2-23 | 0-37 | Observer died, not yet revlaced. 


COWICHAN (TZOUHALEM)—Elevation, 170 ft. 


59 ToTaL PRECIPITATION 
OU Ree chee seh Mee i ee ea 10-24 | 8°47 | 1-56 }> 21 1-07 1-26 [- O64] Or 29 220: (81 20 02-97 He ae 
OO ores, os te 8-08 | 5-04 | 5-88 | 0-42 | 2-79 | 1-66 |] 0-70 | 1:17 | 4°94 | 4°53 | 3-08 - 54 44°83 
POOGHE oo. oes Bore. el Ga. foe ROn yO pam ee ge Wer Lent) to! chee Rar Dal in PRRs Re as Re en ee ei cews hit 
HOOT A ae eee 4-0Q2 | 5-03 | 1-31 | 2-09 | 0-61 | 1-24 | 0-90 |} 0-48 | 1-01 | 1-08 | 7-36 | 8-54 33°67 
AOOSR CAs ae takeats 9-16 | 6:28 | 3-68 | 1-74 | 2-47 | 0-21 | 0-13 | 0-93 | 0-380 | 3-76 |10-01 | 6-49 45-16 
SOO ems her eercters F213 | D°62 |, 1-67 | O6lF V 474 ) O-99) 122601 O85 | 0-67: | 302-111-911 | 5°52 41°15 
OG errr cree. 6°04 | 3-33 | 2-16 | 0-94 | 1-14] 1-29 si I 0-93 | 1-25 | 2.86 |10-29 | 8:07 38°30 
SO TRS ae ey cae se 6-34 | 1-20 | 0-73 | 1-14 | 2:59 | 0-86 | 0-11 | 0-62 | 2-62 | 1-28 | 6-60 | 4:38 28°47 
TOM ee eed tees 6°51 | 4°53 | 0-83 | 2°03 | 2:05 | 1-67 | 0-67 | 2-54 | 1-56 | 3-39 | 6-81 | 7-29 39°88 
SN sot Sea oe a 5-48 | 1-55 | 1-99 | 1-00 | 1-84 | 1-52 | 0-81 | 0-90 | 1-93 | 2-98 | 8-90 | 2°34 31° 24 
OAS Re ee ates te 13-04 | 2-35 | 2-08 | 2:78 | 0-31 | 2°29 | 0-15 | 0°26 | 3-40 | 5°15 | 9°40 | 1°53 42°74 
USD Sh as Ayres” 4-64 | 2-85 | 2-17 | 2°13 | 2-44 | 0-40 | 0-50 | 0-16 | 0-76 | 5-21 | 6:32 | 9°67 37°25 
IMeCSIGs oi6t). 5 es 7-02 | 4°39 | 2-74 | 1-41 | 1°77 }] 1-28 | 0°58 | 0-86 | 1°70 | 3°24 | 8°35 | 6°61 39°95 


During 1904-15 (1904 and 1906 incomplete), average monthly snowfall was: Jan., 10-7 in. ; Feb., 5°2; Mar., 
1°1; Nov., 2°8; Dec., 2:7. Mean annual snowfall, 22-5 in.; maximum recorded, 21-5 in., Jan., 1913. 


COWICHAN BAY—HElevation, 50 ft. 


60 ToTau PRECIPITATION 
TOMA A Se. San el si | ney | Aa UE ER eA hy bic | Sy ies | ee ae S | Seek: [eas 2°71 | 5:09 | 7-16 | 1-02 1 Pca Get 
NOLS ie chet ceria hes 3°68 | 2°04 | 2-66 | 1-54 | 2-06 | 0-75 | 0:74 | 0-20 | 0:59 | 4-52 | 5°66 | 8:76 33° 20 

COWICHAN LAKE—Elevation, 540 ft. 

61 TorTaL PRECIPITATION 
JEN Bee cst ake Sees ince eer bl kee nine seed WANE rec ee acre ed Up ae ONO eee ea Pe Se Ors el O22 121 OGR (wae. t 7 its arte 
Oa ed oad 2. 25°95 | 7°60 | 7°68 | 7-12 | 1°50 | 2°88 | 0-12 | 0°28 | 5-72 |15°33 |16-29 | 2-53 93-00 
MOUS Serene tes 8-14 | 7°15 |12°-89 | 5-76 | 3°64 | 0-68 | 0-66 | 0°47 | 0-47 |10°59 |12-06 117-82 80-33 

2 4 


Snowfall in Jan., 1914, 20-5 in.; Feb., 


°5; Mar., 
1915, 0-1; Dec., 5°5; total in 1915, 5-6:in. 


‘5; Nov., 3:0; Dec., 1:5; total in 1914, 32-0. In Jan., 


532 COMMISSION OF “CON SER A Pony 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continwed 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 1 Annual 
CRANBERRY LAKE—Elevation, 2,460 ft. 
62 ToTaL PRECIPITATION 
LOA cheer AeG2 | OSS eer EG SSO) [io ee ees rer Se ake geet otc eenereie | ape nee aes 
UO Oise irs oa tet ae 1 PAGE | a Te atetee | tokaiees tats | WAR; ie 2:04 | 2:14 | 2°63 | 1-57 | 1-20 | 3°33 | 0:65 | 1:77 ] 


Snowfall in Jan., 1914, 3-2 in.; Feb., 1-3; Mar., 5-0; April, 3:5. 


CRANBROOK—Elevation, 3,014 ft. 


In Nov., 1915, 4°5; Dee., 17-0 in. 


see ee eee 


63 ToraL PRECIPITATION 
SO re Eee ee real cee etal a oe ee tet i os eal (eget OFOO7] I QsIO-4 3 Te TS oO 25a ee eee 
TOO DN tae 2-52) | 1-10") L07 | 3-87 | 4°52") 1-85) 1-18) 0-78 | 1-35 |, 0-39 4-05 23-38 
LOO Sree hes rcs GaGOReeee oe 2A Os 99 OFS 2a E213: eon perce cel Cea ge tee |e ake coches cro rake ais rarer ae ners eee 
LOO4 Neo apek etalon 1:16 | 3-17 | 0:47 6451 O08 665) (Oe Sani ek el ae Peal eaeMetec ea edad oct cece meeent sees ae | eae eee 
190SSG peeks Te 6 OE Dace) Reso 35S Re Menhaden Ded ol Se oe ea well eee ne eee, Rees iy Dave TINIE Paolo iscalony ttl Ges on Ao 
MOOS Re ees Oly Sime eae meester nett as, vate ® Siang ores 219. } O-SF | O-19 | O74.) OF920) OF 70rl O-5E enc eed 
ASOO se ete 2-36 | 0-90 | 0:45 | 0-89 | 0-89 | 1:73 | 1-46 | 0-16 | 0-98 | 0-69 | 2-86 | 1-16 14:53 
AQIO Re ees 02487) 1259) 0°67 *|/'0:307) O:645) 116i ee. 0849 ReSF E549 S S490 eet Oe 
LOD ir. oe che loreks S225 Os46u(al63 1 O235- ile co} esc or i Oe-£O olen 210 | OM172 | 4 Os le S6 ce eee 
RS ae acho 1-10 | 0-20 | 0-03 | 0-35 | 1:08 | 1-65 | 3-76 | 1-01 | 0-56 | 1°14 | 1-16 | 0-14 12-18 
UGS AAA ie eco 2-60 | 0:04 | 2:20 ! 0-48 | 2:95 | 0°86 | 1-26 | 2-24 | 0-81 | 0-44 | 1-67 | 0-80 16-35 
AQUA MOR iS tren 3-83 | 0-15 | 0-70 | 0°79 | 1:08 | 2:02 | 0-97 | 0-44 | 1-27 | 1-57 | 2-47 | 0-80 16-09 
LO PO ee eee 0:60 | 0270) 0-12) 0212 | 2526 | 2713 |-2=88 | O231 |) 184, | 02947) 2484 11-50 16:24 
MGANSY . Sheree. 2:44 | 1-02 | 0-97 | 0:88 | 1°62 | 1:69 | 1-76 | 0-62 | 1-28 | 0-82 | 1°85 | 1-29 16°24 


During 1901-15 (1902 and 1909-15 complete), average monthly snowfall was: Jan., 20-7 in. ; Feb., 9-0 ; Mar., 
Mean annual snowfall, 56:4 in.; maximum recorded, 66:0, Jan., 1903. 


Deo SADT ed 


Nov., 8:9; Dec., 11-4. 


CRANBROOK CITY—Elevation, 3,020 ft. 


64 ToTaL PRECIPITATION 
22 Be aoe arava (eine cob ven eaegs ip Sime Aaa Una Antal (PA el (Rn eh Red ol Pee 2 Salt dal easton, 2 al pone O39 1) 240) (OG loli sae 
LOA cine PEO | 0:77 | 0-80 | 0:74 | 1-02 | 1:71 | 0-99 | 0-38 | OFSS7) 1-630 2 ole eta 14-87 
LOL eee et eee 1-46 | 0-84 | 0-11 | 0:95 | 1-92 | 0:97 | 2:78 | 0:40 | 1°76 | 0-59 | 2-21 | 2-27 16: 26 
Snowfall in Nov., 1913, 9:9 in.; Dec., 6:1. In Jan., 1914, 23:7; Feb., 4:6; Mar., 6:2; Nov., 10:0; Dec., 


11-0; totalin 1914, 55:5. 


CRAWFORD BAY—HElevation, 2,000 ft. 


In Jan., 1915, 14-6; Feb., 1-6; Nov., 10°5; Dec., 12-0; total in 1915, 38-7 in. 


65 ToTaL PRECIPITATION 

LTO eae aT ieee al air nt sands PA tn liana et ecole cor © Ge52 0 32465 190) 40250 (hos Os alle 
POUL 6 Mee valle d cd dome cael Gen deel oe deel ae eet oe, hs e262 eke | eo to are 
OT Sates ear 3-47 | 2-04 | 0-86 | 0-84 | 1-79 | 2:04 | 3:30 | 2-44 | 1-21 | 1-71 | 3-41 | 3-77 26-88 
TO ES Te ean otter elon die 4-60 | 2:41 | 3-76 | 1°32 | 0-80 | 0-78 | 0-60 | 2-19 | 2°56 | 1-93 | 2:39 | 1-05 24-39 
HO LAY eee tvcnatel Savers 7°45 | 1:42 | 1:97 | 2-04 | 1-33 | 1-58 | 1-00 | 0-83 | 2°75 | 1-68 | 2°46 | 1-87 26°38 
HOSE Cua « yeleree: 1-80 | 2-33 | 1-18 | 3°31 | 3-41 | 1°99 | 3-34 | 0-76 | 1°86 | 4-48 | 4-96 | 6-41 35:83 

During 1907-15 (1912-15 complete), average monthly snowfall was: Jan., 36-5 in.; Feb., 7-7; Mar., 7-3; 


April, 1-2; Nov., 


16°3; Dec., 26-3. 
CRESTON—Elevation, 1,985 ft. 
ToTauL PRECIPITATION 


Mean annual snowfall, 95:3 in.; maximum recorded, 55:4 in., Jan., 1914. 


SB Nine. |W ere pol Cake ee, oe ae ee oe 0:94 | 2-46 | 1=20.[-0°99)[ 1:90 | 3°74 74a ee 
2-38 | 0-43 | 1:48 | 0-33 | 1-49 | 2-01 | 1-82 |; 1-14 | 1-32 | 0-66] 5-10 | 0-80 18-96 
5°38 | 1-57 |-1-71 | 1-17 | 2-28 | 1°25 | 0-69 | 0:22 | 1582 | 1-97 } 2:25 1-0-79 21-10 
1°40 | 1°32.) 0-74 | 1-07 | 2-06 | 1°37 | 3227 | 0°29 |°2-08 | 1-19 | 3-27 | 3°71 PANS GES § 
During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 24:7in.; Feb., 6:3; Mar.,4:1; April, 


£0 -<Oct.; 0:2 Nov, 15°15 sDec., 15-1" 


Weeds; ate 3) 


During 1896-1904 (1896 and 1904 incomplete), average monthly snowfall was: 
Mar., 11°9 ; April, 2-1 ;. Nov., 15:0; Dec., 17-7. 


Dec., 1902. 


CRESTON (WEST KOOTENAY RECLAMATION 
TorTauL PRECIPITATION 


Mean annual snowfall, 66:5 in.; maximum recorded, 36:3 in., Jan., 1914. 


FARM) 


Sie etetall Garret 1°36 | 1-49" | (0-53) 4-355 0°19 [ 1-04°)° 0-67 | 1-21) | (7-26 13°99 ieee. ee 
2:26 | 1-69 | 2-06 | 0-39 | 0-67 | 2-88 | 2-22 | 0-42 | 1-61 | 1-51 | 5°04 | 3-50 24-25 
1-55 |'4°71 171-65 | 0-84 | 1-74 | 1-09) | 2-638 | 1-12 | 1-21 | 1-04 | 1-98) 4-15 19°75 
2°16 |) 1-32) | sted | I-73 | 1-86 | 1-76 (00-51 | 2°98 |ob-03 | 2:0275193<87 | 68 22:26 
2:12 | 1°46 | 2:24 | 0-68 | 1-52 | 2-65 | 0-74 | 1-81 | 1-94 | 3-55 | 2-63 | 3°51 24-85 
3°28 | 1:35 | 1:44 | 2-04 | 3°20 | 3-10 | 1:43 | 0-17 | 1-78\| 0-92 | 2-73 ) 1-72 22-86 
1:91 |) 2:71 | 2:66 | Us44 13°49 cad S225 a aoe 1S” | 0:40 7) 42 0Ga bard 27-92 
3°38 | 0°55 | 4°16 | 0-84 | 0-98 | 1-54 | 1-67 | 1-19 | 1-87 | 1°23 | 2-65 | 1-90 21-96 
3°26: |. 69224) (414 4131 | O- 865) 1 8hah Te Sol On S25 aslo raceve cel 2 aia etetielliae a reuciel hates) ean 
2°48]. 2:38 2°19 |) 1-20) | 168 | 2945) ob 39 | 1-127) VAT] 48 if 132525) (2-63 23°42 


Jan:., 17-5 ins Reb 433s 


Mean annual snowfall, 79:1 in.; maximum recorded, 49°9 in., 


Ky % 


y 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


ike ] Jan. | Feb. |. Mar. | April | May June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


CROWSNEST—HElevation, 4,450 ft. 


68 ToTaL PRECIPITATION 
Slee oe SR an ee Rae edt ee orn eee fear rere OSs F023 82°59) 63275 450° 05 10-65: (Prot ee 
(Os a ee 1 0-40 | 0-40 | 0-10 2-64 | 0:90 | 1-49 | 2-28 | 0-13 | 1:43 0-35 | 0-20 | 1-40 | 18 iy 


Snowfallin Sept., 1914, 2-Oin.; Oct., 17-0; Nov.,0:5; Dec.,6°5. In Jan., 1915,4°0; Feb., 4-0; Mar., 1-0 
Oct., 2:0; Nov., 2-0; Dec., 14-0 ; total in 1915, 27-0 in. 


CUMBERLAND* 
69 TorTraL PRECIPITATION 
isc ese ee ere UE ee Ee ee Oest [ise(o) W219 |eoreo, (0259.1 0-041 13°29: t S-395 16+ 56- fie. Re 
OD nae rahe <<: s 2-80 | 4°43 | 2-30 | 2-75 | 2°23 | 1-00 | 1°81 | 3:04 | 1°81 | 6°84 [24-30 | 3-44 56°75 
TCO: ae Oar eh es TST eo ES? A ee es OR eee Oe ee eee 3° a0 f 1274.4. 9°89 4h 741 VA7*O5-1 Os ae, 


Snowfall in Nov., 1898, 6-5 in. In Jan., 1899, 28-0; Feb., 13-8; Mar., 4-0; Dec., 3-0; total in 1899, 48-8, 
In Jan., 1900, 3:5; Feb., 10-0; Mar., 1-5; Nov., 7:5 in. \ 


DEER PARK—Elevation, 1,450 ft. 


70 ToTraL PRECIPITATION 
LO ee 1 oye 0-20 | 1-87 | 4-87 | 0-50 | 4-40 | 0-00 | 0-14 | ie o0 | O80 bh 2vod, (1525 oe 
Me ai ie Soh. c 0-70 | 0-28 | 0-74 | 2-44 | 2-46 | 1-17 | 1-31 | 0-01 | 0-94 | 0-80 | 2-16 | 2-72 |! 15:73 


Snowfallin Feb., 1914, 2-Oin.; Mar.,1+2; Dec., 8-5. In Jan., 1915, 7-0; Feb.,0°-5; Nov., 8-0; Dec., 27-2; 
tots] in 1915, 42-7 in. 


DENMAN ISLAND—Elevation, 40 ft. 


a1 ToTaL PRECIPITATION 
sere hea Pore oe ta a Pare tect woe eelac tome 0-00 | 0-14 | 6:09 | 8-60 {11-57 | 9°45 I]........ 
SONAL. cecvela woe Sate 3°80 | 6-11 | 2-90 | 5°30 | 4°77 | 1-37 | 1-23 | 1-11 | 2-32 | 1-95 | 9-55 11-47 51-88 
MOMS pasa. Sm lla save: 12°85 | 7-11 | 3-40 | 3-41 | 1-90 | 1°65 | 3°64 | 0-62 | 1-06 | 4-21 |19-82 | 7-04 66:71 
Les aie eer ae SehS. 7: Os Ti Lees WO OR PP 08c) sc lee Sate Sena 1630, {els oO) be t<751hs. 2. oe 
TOU © ya a0n Stee || AR ean (Rane eae Sead aie 1°O7 { 4632.) 2°49. 0 OF 03-0 4-201 2-821 6-85. 12°74 7-18) tery n 
PO Ae es acdteciekts 5°31 | 2-67 | 0-69 | 1-61 | 4°76 | 0-41 | 0-17 | O-71 | 2-62 | 3-44 | 5-00 | 4-97 32°36 
MOL Rite a veces 6 7°48 | 7-58 | 1-10 | 1-11 | 1-81 | 1-09 | 1-39 | 3°68 | 1°53 | 4-23 [10-72 | 9-06 50-78 
Bayes 6 aed 5-34 | 2-49 | 1-64 | 2-12 | 0-90 | 2-10 | 1°58 | 0:98 | 3-93 | 4-52 |13-58 | 5-39 44-57 
BOE Ca ea pierce o,6 15-88 | 4-84 | 3-61 | 4°66 | 0-40 | 2°36 | 0-36 | 0°45 | 5°28 |/11-15 |11-59 | 4-85 65°43 
BOD ete nhavou oleis ss 6°29 | 5°81 | 3°94 | 2°46 | 1-45 | 0-16 | 0-16 | 0-05 | 1-68 | 9-87 | 8-11 |12-73 53°16 
BVIGQING oor 5, <1ste « 7-76 | 5°79 | 2:37 | 2°52 | 2-04 | 1-47 | 0-95 | 0°99 | 2-92 | 6-24 |10-42 | 7-39 50° 86 


During 1907-15 (1909 and 1910 incomplete), average monthly snowfall was: Jan., 7:7 in.; Feb., 2-0; Mar., 
0-1; Nov., 3-0; Dec., 1-1. Mean annual snowfall, 13-9 in.; maximum recorded, 24-0 in., Jan., 1913. 


DEPARTURE BAY—Elevation, near sea-level 


72 TotTaL PRECIPITATION 
HO Sirhan sod Neen 4:82} 1-64 | 2-25. | 2-33 (03-96). 2:77 R-Si 0245) 2-30 4 4-33-17 °32 12515 32-99 
OWA Fisiesate case 5 | 10°37 | 2-69 | 2-43 | 2-53 | 0-73 | 1-87 | 0-07 | 0-46 | 3°78 | 6-20 | 7-40 | 1°71 40-24 
ko i eee Snes, sees 3°88 | 3-27 | 3-24 | 1-81 | 2-57 | 1-28 | 0-80 | 0-21 | 0-28 | 5-50 | 5-36 | 8-28 36-48 


Snowfall in Jan., 1913, 25-5in.; Mar., 16-5 ; total in 1913, 42-0. In Jan., 1914, 12-7; Feb.,0°3; Mar., 5°3; 
Nov., 0°8; Dec., 1:0; total in 1914, 20-1.; total in 1915, 2-6 in., allin Dec. 


DONALD—Elevation, 2,090 ft. 


73 ToTaL PRECIPITATION 
ASO Sets oe cee allt eectee oa eat £60) ol 24 20 F-35' f 116: "Or S9" | 4-60). 2°46 P2913 16: 36) 1 
ESOGR Pe aeieh cers. c Spor o OS.) Loo | ioe Pleas} Olt O80 Obs fact 2. pe cote Po ss skal lac wets 
TESOL sie tue d ee aPres al | UR aee Ad] Rae PEC BPR cur peal Petit ae weet i ae cae O00 1) 2244> 1) 6257 41 02497) S867 | 4°60: ie ee 
PSS seiko ee Skink 1267s) 1b 25" | 042010207) (0259) | 188 1215) 1-08 | 1520) fs 5301-2953. 11-95 19-32 
SOO eo. se lavato ue Das. |i toes| Le cil elaloe| coco ibe. taleGo | aoe. 1. LeOG. | 02997) 2565. ls ooe (leew... 
IWIGAHE ... acaiess 2 APIA | StAd Ails2O | OrOD. | beamlets? IsOtel laleG2t2sSO.l 0.80 | o°24 4<30 26-12 


During 1892-99 (partial record for four years) average monthly snowfall was: Jan., 31:9 in.; Feb., 18°9; Mar., 
6-4; Avril, 3°3; May, 1-2; Oct., 2:2; Nov., 25-4; Dec., 36-1. Mean annual snowfall, 125-4 in.; maximum 
ecorded, 77:0 in., Jan., 1896. 


DOUGLAS LAKE—HElevation, 2,600 ft. 


74 ToTaL PRECIPITATION 
US rere rea ces Sete Aa OFZOTCOLO9F | cOody Ost ike oor Ss etal ooo aie awe le Beats OS SON arate.) Hee bose 
ee Oe ld a Poke cate cteeh ita S7 lp OrB 1 t- 12 | O76 | 1-01-|-0-69.| T18 ier eoes 
I Retoto tes Aree ai noe Le SUS Let OO a uaaes: Otis a sOr oot OG be On s2y | O20 O92 ele Lo | le 20 O45 i oe Se 
SSAA ila a ieee 1-43 | 0-90 | 0°51 | 0°55 | 0-17 | 1:29 | 1-86 | 1°15 |] 1-16 | 0-59 | 0-13 | 0-68 10°42 
So On ie aati sees cl lis: some 5 pe leh al het EN Ieper be leaguer ne Be oe | BS Ba Kia SEPA SOE See Sl level Ft | WRN et oR ACL fe, A 
SSO ts cose seers PS sOri a hho 4a son Oe 4e lOO: Oso | (Osos (eek OOS kL e ch tlt ome ofl Me beam 


During 1882-86 (partial record for three years), average monthly snowfall was: Jan., 15-3 in.; Feb., 6-8; Mar. 
2-3; May, 0-8; Oct., 0-8 ; Nov., 5°5 ; Dec., 5°3; total, 1884, 31-1 in.; maximum recorded, 18: 5 in., Jan.,. 1836. 


* Observer moved to Cumberland from Union Bay, which see for supplementary record. 


. 


534 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May June | July | Aug. | Sept. Oct. | Nov. | Dec. || Annual 


DUCK LAKE RANCH—HElevation, 1,400 ft. 


75 TotTaL PRECIPITATION 
NGG ee estos aieaee Rey Set Ee see Pome van 0-07 | 1-70 | 2-62 | 0:59 1-81 | 0-93 | 0:25 | Nae wate 
POU Roe hoes | QiSSay O12 | 02s NaS ae | oes O° Sl |Ox21: jsO0es5"| (2°92) | Ws 46 a0 are See lie eee eee 


Snowfall in Nov., 1913, 3-6 in.; Dec., 2:2. In Jan., 1914, 17°4; Feb., 3-5; Mar., 1:0 in. 
DUNCANS—Hlevation, 40 ft. 


76 Tora PRECIPITATION 
1 Rete Lapses Ai cnet 9-81 | 3-21 | 3-83 | 2°94 | 3-30 | 0-29 | 0-60 | 0:26 | 1-10 | 0-20 | 3-60 110-75 39:89 
1901... 2. coches el .| 4961 [2-38 | 242-1 1-940] 1491-1 0:34 1 0-314] 440419990 1116054 GSP ah aes 
TOO2 Stare ce easier CAG uot Oa ML si7c || ed 277 On| tO atl ee eee eee ee Pee 2655478266 l> oO ere eee 
TREC BRON ete Se Re aie HS Oss NS! O52 e2e08—| VLIOTE ONS 5a | al SOOT Seeds | fe feces hove cote | Mercer okt || pe clan et em ae 


Snowfall in Jan., 1895, 32-8 in.; Mar., 2-6; Dec., 17-1; total in 1895, 52-5. In Feb., 1901, 2-5. In Jan., 
1902, 10:0; Mar., 0:6 in. 
EAST ARROW PARK—HElevation, 1,413 ft. 


77) ToTAL PRECIPITATION 
EO TAGS Ay tne eek cou cee es Mone giao 1:99 | 3-08 | 1-71 | 2-43 | 1-41 | 0-68 | 3°52 | 2-71 | 3-76 | 1-80 | dost teed 
LOUD ayaa | 1-70 | 1:30 | 0:66 | 3°87 | 4°49 | 3:56 | 3-29 2°61 | 3-00 | 3-72 | 31+ 20~ 


Snowfallin Mar., 1914, 11-4 in.; Nov., 3°3; Dec., 18-0. In Jan, 1915, 17-0; Feb., 10-0; April, 2-5; Nov 
18°5; Dec., 34°8; total in 1915, 82-8 in. 


ECHO LAKE—Elevation, 3,714 ft. 
78 ToraL PRECIPITATION 


ON aro ohh keer rare | ere eeole ac | Soa 208 | ete een. | DOWIE) Race ect WOE ee 0? 669|73"05" |" 3*27 ("3°40 (il O2 i Perens 
5:38" | AAG ASE | Pda bs O6 ols So a eOs 6) 22902 : WO 28 aoe 23°78 


Snowfall in Nov., 1914, 11-0; Dec., 10:2. In Jan., 1915, 18-2; Feb., 11-7; Nov., 18-0; Dec., 20°0; total 
in 1915, 67:9 in. 
EDGEWATER (BRISCO) —HEievation, 2,620 ft. 


719 TotTaL PRECIPITATION 
ADT ee RAR Pe EAL, aga 1 tere | pec tes 398 dee al Re eee ie ae Rear an |) area 2°63°)(10260"("45004[02 52a ee 
POLAR  ee ico | 25163),10230) | S070 02938 1 31259) aGsel sisal iO sAG al tsa Sage | eon ee ee eee | Me eee ey 
ROS ae oe el Ae aA ate oos-ah Gt genre 1°03) (0°90) S754 330m) 0237 al 0279) | 702807) 02457) O= SOuiieree es 


Snowfall in Nov, 1913, 7-5 in.; Dec., 5:2. In Jan., 1914, 11-0; Feb., 3-0; Mar., 3-0. In Sept., 1915, 2-0; 
Nov., 4°5; Dec., 8: 0 in. 
EDITH LAKE—HElevation, 3,200 ft. 
80 ToTaL PRECIPITATION 


DONA Feros a eit uote aus atl ste ge oe dase Pace eae 
| 1: 55| 0:45 | 0-61 |6: 30 | 2-25 0:73 


Snowfail in Dec., 1914, 5-4 in. In Jan., 1915, 18-5; Feb., 4-5; Mar., 2-3; Nov., 14°8; Dec., 22-0; tot] 
in 1915, 62-1 in. 
ELKO CITY—Elevation, 3,100 ft. 


BO We Ce wl es or) ce ON Aa, Hee 9 cei wIPer eis, wie eB ce eyo a pSine || ieceslectalwe wl) Wa wee Nae: oa eM oll eh i 


81 ToTaL PRECIPITATION ; 
OTe oe CIT ace abel reuse ailteeehce aie <'| Gaye coe [iene Iie ciara eesti aaa ego ict a cy 0°69! | 0°82 4, 2534 10" 500 ieee 
OTA CE Para ce.ter 3°06 | 0-70 | 0-92 | 2°48 | eta 2H 22 0 ale 202 1s 7 Oe Ele 28a i aay | 2°20 | 0°95 21-80 
no Us ee et a 155, (10287 jor sO4) Olson 194 ATs E7ol Os Zon nooo whe So sme sical meets 25:98 


Snowfall in Nov., 1913, 11:0 in.; Dec., 5°0. In Jan., 1914, 21- 0 | Feb , 3°7; Nov., 4°7; Dec., 9°5% totahin 
1914, 38-9. In Jan., 1915, 15-5; Feb., 6:2; Nov., 23° we Dec., Q7°5 : total in 1915, 72: 9 in. 


ENDERBY—HElevation, 1,180 ft. 


82 ToraL PRECIPITATION 
PSO Ae ee eee ete 3:90 | 1-10 | 1-50 | 1-86 | 0-60 { 1-65 | 0-80 | 0-0@ | 2°63 | 2-14 | 2-061 1-10 19-34 
G RoT Te teat oR PO eke 1°95>) 2025) 12048) 173 el a329 0 L238) OFtGa Oo li tivos45 4 fb -05 sn 2 Opalecoe 20-63 
MSO GA es, Tans, 2-90 | 1-64 | 0-10 | 1-60 | 1-56 | 1-21 | 0-00 | 0-62 | O-87 | 1-19 | 2°53 | 4-27 18-49 
TSO Tes ctscats to retecom 2S i} Zo 57.) OF495) 0258) Zoo) P46.) Pe Soa On 78 lOO lea do oe no 21-89 
LSOS Sic uyerettus ie 3°07 | 2:71 | 1-31 | 0-42 | 1-61 | 3-95 | 2-51 | 0-60 | 1-25 | 1-98 | 2-70 | 1-82 23-93 
TSOO oe ee aie 6-02 | 3:48 | 0-97 | 1-06 | 1°44 | 2°06 | 1-52 | 3-03 | 1-78 | 1-86 | 3:56 | 1-24 28-02 
TOD Aerts ie: 1-53 | 1-69 | 0-50 | 0-51 | 1°68 | 2-51 | 2-21 | 2:90 | 2-06 | 2°19 | 1-55 | 1-67 22-55 
POOL. coe. See ee CO: 920° 97 OF538 HOG 2 sinOs Silenced elewy aol leoe eee ceeus enero es ie wee SRA SATA On Pho ate: hobeisais 
U2 0 Se See cea 2: 60> 1956) |b so8] (0857 (AOsO 25 S122 seh oh Os OG levee «ee oan eit [iar etree | ee 
a S10) RUE opener eet Ha. ae lea Pie bal ete aaa en Pe en A Re ea 2°58 } 0878 |. 2°48. 1 1-26 | 0:83 |: 0-008) oar eo 
TOLO oe cntoue aes 19:35 55. | 1¢ 77 | 0769 | Onzhal) 2784 423s) P07 00:04 195-054) 13 7oa lead 21-23 
TOU eke niet ee 2-43 | 1-45 | 0-91 | 0-42 | 1-51 | 1-42 | 2-06 | 1-75 | 1-74 | 0-20 | 6-08 | 3-29 23-26 
g MN Dae Aaa Oa 2 339 ey Ni Me ee a oe I, 0-87) 2°18") T28| 1-04. (51539 | 19652245 hee ‘ 
NOLS). eee 4°13 |t:38-}°0-64)|0-05 | 1:40}. 3573 | Pe1S)} 1OF 235i) Le eerie sg 19-75 
LOLA eee 2°52%| 1°60 |»0-8241 14025) 1912.1 1°68 5] 0-885) 0-27 | 22499) 123) abe s0 es) else 16:62 
OU iat Roessler ete 2°29 | 0°54 | 1-39 | 2-15 | 2°88 | 4°84 | 2-28 | 0-20 | 1-23 | 1-19 | 0-96 | 2-10 22:05 
Means: 34.0. 42 2°73 | 1°65 | 1-05 | 0-94 [| 1°41 | 2-28 | 1-49 | 1-10 | 1-72 | 1-47 | 2°54 | 1-91 20:29 


During 1894-1915 (complete record for 12 years), average monthly snowfall was: Jan., 19-9 in.; Feb., 11-9; 
Len ions April, 0°6; Nov., 11-3; Dec., 15:8. Mean annual snowfall, 63:5 in.; maximum recorded, 41°3 in. 
aD., 


i 


-— 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. Mar. | April | May June July Aug. | Sept. Oct. Nov. Dec. | Annual 


ENTRANCE ISLAND—HElevation, 45 ft. 
83 ToraL PRECIPITATION 
1915............{| 3°80 | 2-66 | 2-39 | 1-27 | 1-54 | 0-54 | 0-24 | 0-31 | 0-02 | 3-86 | 4°83 | 7-44 || 28-90 
In 1915, the total snowfall was 0-3 inch, all of which fell in December. 


ESTEVAN POINT—Elevation, near sea-level 


84 ToTaL PRECIPITATION 

1909) Cietee se 2. o-< || 9°15 | 9°42 |10-07 | 3-43 | 4-18 | 3-79 | 2-58 | 9-97 | 4°66 113-36 {14-60 | 5-63 || 90-84 
Snowfall in Jan., 1909, 8-3 in.; Feb., 0-0; Mar., 0°5; Dec., 0°3; total in 1909, 9-1 in. 
FAIRVIEW 

85 ‘ TorTaL PRECIPITATION 
OC eemee ore a eter ie eS eS oder af ee tices s16a Gib te prO=06 10°44) O-21 10:22: 7 3°58 p 2-30! [ee eee. 
ee eee les tle bade 00 Lomb bias (o-d0 | ocia | fée IE 
POLO. Seok ee es « 0-59 | 0:90 | 0-10 | 0-13 | 0-19 | 0-35 | 0-36 | 0-23 | 0-13 | 0-19 | 0-50 | 1-00 4°67 
TCHS Gee ay come ee 1-80 | 0-60 | 0-28 | 0°18 | 0°54 | 0-36 | 0-11 | 0-13 | 0°37 | 0°17 | 0°73 | 1-05 6:32 
a 2 ee aes 0-72 | 0-08 | Statioln closeld. 


During 1906-12 (complete record for 2 years), average monthly snowfall was: Jan., 9-5 in.; Feb., 5-0; Nov. 
2°8; Dec., 13:4. Total snowfall in 1910, 24-0; in 191], 41-5; maximum recorded, 23-0 in., Dec., 1906. 


v 


FERGUSON 
86 ToTaL PRECIPITATION 
Nero errr. cco ooh te ee sie Molt ae belek abe aap t 2276') 2°00 1.2: 89 t S77. | 6-50. S*45 Iso, = 
TOOO. ep tee stew. se 9-93 | 8-67 | 2-01 | 1-76 | 1-73 | 2°47 | 3-19 | 1-35 | 3-33 | 4°75 | 7-61 | 4-65 51-45 
POND Ses ceectss 5:95 | 7°30 | 4°05 | 5:18 | 157, |) 2-32 | O«87 | 1*30)) 2-10 16-16. |. 7-27 | 6-55 50°62 
OT es os 3 9-25 | 2-20 | 3-50 | 2-27 | 2-09 | 3-48 | 2-28 | 2-02 | 2-97 | 0-62 | 9-00 | 4-55 44+ 23 
IOIZS. oe ers 5-88 | 3-30 | 1-15 | 2-29 | 1-71 } 1-87 | 3-38 | 4°65 | 1-33. | 4-28 | 8-06 {11-30 49-20 
TOUS eee. era 6-70 | 3-20 | 4-65 | 2-28 | 2-97 | 3-00 | 3-25 | 1-97 | 4-92 | 4-30 | 7-98 | 2-70 47-92 
OWA tor snare ote 10-03 | 3:00 | 4-18 | 3°68 | 2-09 | 4-23 | 1-59 | 0°94 | 5-31 | 3-50 | 8-16 | 2-80 49-51 
LOWES SS crete. ote esavaie 5°40 | 3-95 | 1-25 | 3-85 | 3-15 | 4-40 | 3°30 | 1-30 | 2-30 | 5-85 | 5-50 | 8-80 49.05 
Means’. ...:. 3264 7°59 | 4°52 | 2-97.) 3-04 } 2-19 | 3+15°' 2-45 | 1°94 | 3-14) | 4-15 | 7-55 | 6-23 48-92 


During 1908-15 (1908 incomplete), average monthly snowfall was: Jan., 72:3 in.: Feb., 44-5; Mar., 23-3, 
April, 4°2; May, 0-4; Oct.,4°9; Nov., 56°9; Dec., 61-8. Mean annual snowfall, 268-3 in.; maximum recorded> 
113-0 in., Dec., 1912. 


FERNIE (DOMINION STATION)—Elevation, 3,305 ft. 


87 ToraL PRECIPITATION 
1 a ee ee ve eck ee ee AP ees Pee ey eet ee OEP ee (ene ee oon Poeeee te | a ee Gee eee eee ge te | ee ee . 
POU ee as cats 10:94 | 1-23 | 1°18 | 2°48 | 1-64 | 1°38 | 1°45 1 2°15 1 4-77 | 4°47 | 7-09 | 1-81 40°59 
AOLOte ta es 1-84 | 2-83 | 0°75 | 1-05 | 2°83 | 4°47 | 1-84 | 0°26 | 2°19 | 3°45 | 6°84 | 5-91 34.26 


Snowfall in Jan., 1914, 68:5 in.; Feb., 7-5; Nov., 12-5; Dec., 18-1. In Jan., 1915, 18-4; Feb., 21-3; Mar., 
1-2; Sept., 1-0; Oct., 0-0; Nov., 51°83; Dec., 43-0; total in 1915, 136-7 in. 


FERNIE (PROVINCIAL STATION)—Elevation, 3,305 ft. 


88 TotTaL PRECIPITATION 
OTA ee eee as | Sa i el ye eee | pen ee ee 1-34 | 1-22 | 1-39 | 2-19 | 4-93 | 5°81 | 5-80 | P57 1 A ae eae 
NOU Gad ete a. | esa | 3-00 | 0°89 | 1°48 | 2-13 | 4:30 | 2-50 |] 0-23 }] 2-15 | 3°91 | 7°39 | 8-64 38°39 


Snowfall in Nov., 1914, 8-7 in.; Dec., 15:7. In Jan., 1915, 17-7; Feb., 24-0; Mar., 1-7; Nov., 65°5; Dec., 
71°0; total in 1915, 179-9 in. 


FIFTEEN-MILE RANCH (PAVILION P.O.) 


89 ToraL PRECIPITATION 
PONS Us S oeueievde Ret aoe fa iii: Ae ee ey Ic en eam OR the CE Bd me Ra ee ene SEO, Ve ote ian lly eet eeat 
TOV A AS ese take et 1-40 6:46 '|'6:36 0-24 6:80 '|'i5i8 6-44 |'6-10'| 1°63 0-37 | 2-50 | 0:45 10°34 
LOU Opera ete ee Ox5S) (0238) 12 Os15r 1 Os52) (PlsG4 7 lORe please iOS ft Onth. | O42 lee ee acheter. 


Snowfall in Dec., 1913, 1:Oin. In Jan., 1914, 7-3; Feb.,4°5; Nov. 3°5; Dec., 4:5; total in 1914, 
19°8 in. In Jan., 1915, 5°8; Feb., 3°8 in. 


FIFTH CABIN 


90 ToTaL PRECIPITATION 
OU Sete ctaeas | BGR eas  Sereakinllanevere atcdae. cota tet scene eas 0-48 ; 4-80 | 1-87 | 2°72 | 3°75 | 5°77 | DLA Shamtoney atc 
Oo hs a ee re 4-18 | 2-74 | 1-89 | 2-42 | 1-42 | 3:07 | 5:96 | 2-67 | 1°19 | 4°52 | 4-23 5-97 40-26 


Snowfall in Nov., 1914, 50:5 in.; Dec., 21:4. In Jan., 1915, 40-3; Feb., 27-4 ; Mar., 8°2; April, 5°2; Oct., 
10-0; Nov., 42:3; Dec., 59-7; total in 1915, 193-1 in. 


-FORT GEORGE—Elevation, 1,863 ft. 
1 See under Prince George, which follows record No. 206. 


536 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 1 Annual 


FORT ST. JAMES (STUART LAKE)—Elevction, 2,280 ft. 


92 TorTaL PRECIPITATION 


1 to Ee Sich band 3°42 | 1°33 (0299 | 2-26 | 0:43 [PoL67 0°78 (NO-63 | 1-93. be sit S222 [1-29 19-37 
TSO eee ontnte i's 1-16 | 1°76 | 1-14 | 0-65 | 1-62 | 0-91 | 2-26 | 2-51 | 2-07 | 1-69 | 3-28 | 1:47 21-61 
DS OG eta celeste 4-24 | 3-45 | 1-63 | 0-83 | 0-23 | 1-51 | 1°27 | 0-40 | 0-36 | 1-73 | 1-13 | 3-07 || _ 19-90 
TSO Gis ccsmeeunsiedere 2-59 | 1-44 | 1-40 | 1-41 | 1-88 | 1-91 | 2:06 | 1-03 | 1-39 | 1-48 | 1-94 | 0-72 19+ 25 
ESOS ego ae ie 0-00 | 0-00 } 0:45 | 0-07 | 0-30 | 0:94 | 3°04 | 0-38 | 0°65 | 1-33 | 0-85 | 0-71 8-74 
Woh ars Conbtcenicac 3°93 | 0-18 | 1-00 | 0-03 | 0-80 a T T 0-95 | 1-60 | 0°35 | 1-72 10-56 
LO OOM eisveteay sioner s 0:95 | 2:48 | 1-06 | 0-30 | 1-41 | 1-37 | 1-55 | 0-68 | 0-50 | 0-32 | 1-20 | 1-40 13-22 
TOO Me rcicterscceane 1-20 | 0-25 | 0-70 | 1-20 | 1-35 | 1-65 | 1-45 | 0-15 | 0-40 | 0-30 | 2-60 | 1-43 12-68 
MOO Ze aeotele ererars 1-155) 1-45 1 0°43") 0-50] 1°30) 1°90>) 265) 2-030 F161 0-52 tl S20 e2207 15299 
MOOS yapencncrnenoters 0°67 | 0-37 | 0:55 | 1-72 | 0-52 | 3-40 | 1-30 | 3-09 | 1-47 | 1-76 | 2-16 | 1-28 18-29 
OOS Prenton eons T2822 0280") O: 1S) ella sie O45 [028i sO s20 ge 2lOtst Os el OS ala 2a 15°01 
TO0S Serene 0-89 | 0-89 | 1:23 | 1-01 | 1-24 1 Ov57 |) 0-33 | 2-96 | 0-96 | 1-30 | 1-02)] 2-41 14°81 
OOO Wa eeciemers eteene 1-75 | 0-59 | 0-02 | 0-81 | 0-33 | 1-74 | 0-98 | 0-87 | 1°55 | 2-21 | 2-32 | 1-75 14:30 
LOO Gothen. ta eee - 1:43 |} 0-66 | 0-48 | 1-02 | 0-74 | 1-69 | 0-94 | 2-80 | 1-69 | 0-63 | 1-39 | 1-26 14:73 
LOO S Ae sioye cheers OF 704233.) 91- 90) | Me Sl S228) a2 Ole ta Gla 4ea 21S 0 60e 2 oheetel ss 20-75 
UE wes eA onetac 1205) [LGD eb) 060 (O22 0 elon 0-495) ai Sor mieslen ne 2Ge la ocrcumleg, 12-38 
CAN See bs ge ae 6 0-74 | 1-30} 0-63 | 0-56 | 2-33 | 1-55 | 1-30 | 1-73 | 1-13 | 1-93 | 3-30 | 1-95 18-45 
ONG ze tates oho 1-30 | 0-68 | 0-73 | 1-68 | 0-25 | 1-62 | 1-03 | 0-76 | 0-97 | 0-65 | 2-00 | 1-89 13°56 
VOUZE Serre er: 1-32 | 0-70 | 0-14 | 1-04 | 0:35 | 1-12 | 0-25 | 2-26 | 0-68 | 0-75 | 0:80 | 3-81 13+ 22 
DRED eae Stharsmia sh on 2°39)] 0872. | 1-OL} O°83 | B40 | de 200) S525 Fle Sie | 250 1-79) 27 sO 19°38 
Ko) Bas BONO 1-31 | 1-41 | 1-15 | 0-74 | 0-43 | 1-10 | 2°75 | 0-32 | 1-00 | 0:89 | 0-81 | 0-78 12-69 
OM Sete serene ere sl 0:36 | 0-84 | 0-73 | 0-73 | 1-36 | 1-54 | 3:54 | 0-60 | 0-89 | 2-25 | 0-90 | 0°86 14°60 
Means) eee. sce Lebo le lis S850. 59. 0S vibe eal e Ae lest 2O.\ le 20th cea meOe) 15:65 


During 1894-1915, average monthly snowfall was: Jan., 13-3 in.; Feb., 9-6; Mar., 5-7; April, 2°6; May, 0-1; 
Sept., 0-3; Oct., 1:4; Nov., 11-9; Dec., 12 3. Mean annual snowfall, 57-2 in.; maximum, 37-1 in., Jan., 1896 


FORT ST. JOHN—Elevation, 1,500 ft. 


93 ToTaL PRECIPITATION 
LO PO estes felsane tee 1 0:25 | 0-41 | 0:93 | O40) [O90 3T [SO leer see eeaeertens | Diy. te | Ben oh 1°45 | 0:43 | aren a 
OW ry pene ss chee cde 0:75 | 0°55 | 0965.) 0°90) F203" [al SOL jv te ose ls ae ak, ae lic ais al aie ara) trite teen een 
Snowfall in Jan., 1910, 2-5in.; Feb., 4-1; Mar., 9:0; April,0:-5; Nov., 14°5; Dec., 4°3 ; total in 1910, 34:9. 
In Jan., 1911, 7-5; Feb., 5-5; Mar., 6-5; April, 9-0 in. 


FORT STEELE—HElevation, 2,433 ft. 
94 See under Steele, which follows record No. 242. 


FRENCH CREEK*—Elevation, 125 ft. 


95 ToraL PRECIPITATION 
US OO hc bane 2-36 | 0:57 | 2-98 | 3°36 | 2°75 | 1-24 | 1-82 | 0-63 | 5:26 | 2-70 | 8-46 |] 3-95 36-08 
TSO Fs enero. E 3°50 | 4:17 | 3:86 | 2-06 | 3-12 | 1-79 | 1-61 | 0-41 | 3-12 | 3-20 | 4-91 | 3-89 35: 64 
ERO Gy eee y 6:98 | 3:41 | 3-73 | 2-69 | 2-10 | 2-11 | 0-25 | 0-51 | 3-03 | 4-00 | 4-32 | 4-56 37:69 
SOD Meee ree 6 2-61 | 4-01 | 1-57 | 2-42 | 0-63 | 0-26 | 0-32 | 1-89 | 0-28 | 3-45 | 8-87 33-34 
LSOG Soe ean 10:83 | 4-97 | 2-01 | 1-58 | 2-61 | 1-03 | 0-08 | 0-31 | 0-51 | 2-12 | 5-22 | 6-61 37°88 
Roh! Teas Reap ee 2°52 | 1-75 | 3°43 | 1-08 | 0-95 | 1-95 | 1-71 | 0-88 | 0-97 | 2-38 | 7-08 | 9-09 33-79 
SOS cee cree 2°01 | 5-36 | 1-03 | 1°47 | 1-96 | 1-42 | 0-48 | 0-07 | 2-28 | 2-30 | 5-19 | 5-11 28°68 
TSO 0 Ree eae 5°42 | 2-73 | 22:17 | Or94 | le 37 ¥ 1-39 | O887 | 2°85 | 1-23 4.92 Vil 197) 6-23 40-61 
TOO. see eokete oes 5°90 | 3°27 | 5-03 | 1-438 | 3:37 | 2°88 | 0-94 | 1-56 |; 1-14 | 4-94 | 3-82 | 8-34 42-62 
POOWE. secre ete Ps 7°01 | 2°85 } 1:62 | 3-32 | 2-26 | 1:94 | 0-62 | 0-36 | 1-12 | 1-80 | 6-58 | 5-69 33°17 
G2 cate saat: 3°47 | 6-02 | 5°86 | 1:02 | 1-89 | 1-50 | 1-10 | 1-18 | 2:01 | 3°40 | 5-30 | 7-79 40°54 
LOO See ree ya ae OY Miah ea a PRL Coat uel ss rer te rca wed ieee aera naar tare ol MRIs Heal ote Rey Per oh cage ced) |! ses cacti ey = 
Weanss cs ane 4:94 | 3-20 | 3-16 | 1-87 | 2-25 | 1-63 | 0°89 | 0°83 | 2-05 | 2-85 | 5-95 | 6°38 36-00 


During 1892-1902, average monthly snowfall was: Jan., 11-7 in.; Feb., 6:0; Mar., 2-1; Nov., 5-0; Dec., 
4°5. Mean annual snowfall, 29-3 in.; maximum, 37:0 in., Jan., 1901. : 


FRUITLANDS (TOBACCO PLAINS, NEAR FLAGSTONE)—Elevation, 2,684 ft. 
Tora PRECIPITATION 


0-15 | 0-20 | 0-27 | O-67 | 1-00 | 1-09 | 0-76 | O-29 | 1-06 | 4-49 (0°42 Wj... 0... 
1-35 | 1-60 | 0-94 | 0-77 | 3-71 | 2-28 | 0-00 | 2-14 | 0-85 | 3-41 | 0-85 18-39 
PSO deh 20 ate Toe 2eOGn i ka Gaa dese bearer 0:96 | 0:95 | O-O4-f oases 
1-12 | 0-50 | 0-95 | 1-41 | 3-33 | 2-90 | 4-10 | 1-51 | 0-89 | 1-40 | 2-03 21-41 
0-48 | 1°49 | 1-25 | 2-57 | 2-05 | 1-34 | 2-20 | 1-23 | 1-91 | 1-71 | 0-68 18-08 
1-57 | 0-30 | 0-77 | 2-13 | 4-10 | 0-92 | 0-14 | 1-85 | 0-63 | 1-34 | 0-65 17-25 
1-24 | 0-40 | 0-58 | 5-63 | 1-52 | 1-84 | 1-18 | 1-43 | 0-43 | 1-80 | 1°85 19-18 
0-37 | 1-74 | 0-09 | 0-79 | 1-93 | 2-13 | 0°90 | 1-34 | 0-66 | 1-50 | 0-30 12.73 
2:07 | 2°79 | 1-29 | 0-72 | 0-82 | 0-99 | 0-91 | 0-09 | 0-26 | 1-25 | 1-05 13°25 
0-65 |} 0-48 | 0-25 ]...... 2°45 | 2-28 | 0-22 | 1-10 | 2-39 | 1-11 | 1°35 }}....... ° 
1-29 | 0-62 | 0-89 | 3°75 | 2-72 | 0-83 | 1-47 | 0-35 | 1-50 | 3-25 | 1-66 20-32 
1-65 | 1°71 | 1-39 | 1-35 | 3-43 | 3-21 | 3-93 | 2-98 dt 0:89 1 15:70 24°64 
2*30 | 2°29 | 1923 |.3+ 23:1 2+ 66 O48 Oe] |. 2s). 26. 1°33. 1 O<7)ii gee, ae 
1-02 | 0-27 | 1-48 | 1-85 | 1-30 | 3-19 1-24 | 1-35 | 3-65 | 1-91 20-01 


* See also record for Little Qualicum. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year || Jan. | Feb. Mar. | April | May June | July Aug. | Sept. Oct. Nov. | Dec. | Annual 


FRUITLANDS—Continued 


Beas fas cles 1-26 | 2°55 | 0-54 | 1-07 | 1-87 | 0-84 | 0-52 | 0-08 | 1-36 | 1-58 }] 4-19 | 2-16 18-02 
BE ese eb wk kn a 1-67 | 1°30 | 1-61 | 0°47 | 3-93 | 2-97 | 0-87 | 1-54 | 1-62 | 0-36 | 2-60 | 1-84 20-78 
ees 2-23 | 1-17 | 0-99 | 1-24 | 1-20 | 2-64 | 3-85 | 2-56 | 2-14 | 2-56 | 2-57 | 0-94 24-09 
1 res 2°72 | 0-21 | 0-62 | 0-72 | 2-38 | 4-05 | 2-11 | 1-93 | 0-78 ; 0-45 | 0-35 | 0-60 17-92 
Ot See 1-91 | 0-50 | 1-06 | 1-48 | 2-01 | 2-74 | 0-90 | 1-62 | 1-39 | 2-45 | 2-08 | 0-80 18-94 
BM SU ah Ss 2 5c 5 As 1-85 | 1-14 | 0°86 | 0-72 | 2-91 | 3-99 | 2-27 | 0-60 | 4°38 | 1-93 | 2-11 | 2-10 24°86 
PROBS oo ss a5 5.0 1-62 | 1-17 | 1-06 | 0-91 | 2-26 | 2°51 | 1°77 | 1-33 | 1-51 j 1°12 | 2°10 | 1-21 18-57 


_During 1896-1915 (4 years incomplete), average monthly snowfall was: Jan., 12-0 in.; Feb., 8-4; Mar., 5-6; 
April, 0-6; Oct., 0°6; Nov., 8*2; Dec., 9-5; Mean annual snowfall, 44-9 ; maximum recorded, 25-0 in., Jan., 


1913. 
FRUITVALE—HElevation, 1,984 ft. 
97 TorTaL PRECIPITATION 
BaP D els cts ee Se ] Re nt 1-70 | 1-94 | 1-09 | 1-67 2°17 | 0-69 | 0-69 | 1-19 | 2°92 | 4-18 4-50 | phate eee F 
DS Pie oes) Sok, Boat PTS | 1280) Ler fo! Oo) 20s | OFS YP a eA Coa to dese stews omete s 


Snowfall in Feb., 1910, 15-6 in.; Mar., 3-2; Nov., 4-2; Dec., 21°6. In Jan., 1911, 22°7 Feb., 7-3; Mar., 
4°5; April, 4°9in. 


GILLIS BAY (VANANDA)—Elevation, near sea-level 


98 ToTaL PRECIPITATION 
eo eames Sots So {ce ere et i Pk ze2s P| 156 1.3* 73 1 1-98. £264 1 B84 1 S38 | S*26. 12°36 fle. oc cake 
IAS ee aha ic Sikhs Bie 3°99 | 2-58 | 3-83 | 0-96 | 2-33 | 0-26 | 0-51 | 5-09 | 8-18 | 8-88 | 1°96 48-84 
BOSS cee ot es 4-15 | 2°81 | 2-94 1-81 1-88 | 0°53 | 1-66 | 0-19 | 0-76 | 7-01 | 4°32 | &-91 36-97, 


Snowfall in Jan., 1914, 2-0 in.; Feb., 1:3; Mar., 2:0; Nov., 3-0; Dec., 1:0; total in 1914, 9-3; in 1915, 
4-0 in., all in Dec. 


GLACIER—Elevation, 4,072 ft. 


99 ToTaL PRECIPITATION 
ihe er Ces pe 7-60 | 6°50 | 4-85 | 5°50 | 2-73 | 3-26 | 1-14 | O-81 | 7-18 | 4°40 |10°95 | 3-65 58:57 
SOS 2 054s 5 ciate Ge 1D ieee 3 OS) | 4°25> 2+ 25 i) es F500 2270 10-05 F 4:31) 2°29 | 7-45 49°05) hee ye 
SOG SS see asEs 138-32 | 9-80 | 4-15 | 2°65 | 0-52 | 0°88 | 0°16 | 0-72 | 2°15 | 0-48 }11-02 |10-20 56°05 
SOLA 0 oe See = ise ey Ie Od StL kal: een aa oe ae tora ot Volt he ah es SEL ce hoes is Se tes Nave e ae were 
ROOD ee eae ee 5°00 15°20} 5°65 | 1-75], 0-00 | 4-60 | 3°24 tor. Lt AST 1 297} 9210: h CO Ale eae Orcs 
BOOS Rare cae eles Opelo tig parses SONAR COM ENB Ps Le OB vg fey eas Beg Geo. by (ae We Reg Fe RRR ledesd cate Seer: OE op PSs 9 Oe PR ele ar 
NOU AE ee bento ses 11-25 | 9-15 | 6-98 | 0°60 (76 Ral erecta | Sine ROR Sn Ce ot Ue Be see ie £<RO G60 Hee she es 
ROO ere Sete ae eral CSOT Reed cre a oh Sh eharis, cds cae ede nse ae che wtemcal oe earee 1265} SO) eS SO! be See 
OIG Fete eri Cee O203" | 42%soola. 4 oe Pa Sh te ee ee RP Oe Pol Bee een ee a ee SUAS Ss Hats Wlavehas RE NS ChE oars eae 
BI oe a ee eee en Me kA eee ee IN Lh hte ok LA ao Ue Liebe spats a qos teiaile &ke‘alh alos ate LL beara ee aes 
OS svete uw xk O285 1 G40 boo) TBO te eo ie oe. * 3732) 2°40) 5-01 }- 4-80. (10-69. {10-40 We... eee 
ONO es oes) Se 12-00 | 7-80 | 1-60 | 3°65 | 1-38 | 3-05 | 2-32 | 1-97 | 5-85 | 5-12 {11-90 | 5-50 62-14 
POLO eee boasts 8-85 | 6°30 | 8-65°*| 5-50 | 1°69 | 3-65 | 1-03 | 2-83 | 4-08 | 9°21 | 7-77 | 9°85 69°41 
POT z choc 12°95 11 4-501 7°80 | 4°15 | 3-53 | 2-04 | 2°87.) 2-55 | 2-38 | 0-62 112-05 | 8-55 63-99 
BOLD Aes NSE a. 6 7°90 | 7-80 | 1-20 | 1-75 | 1-67 | 2-48 | 4-32 | 8-64 | 2-30 | 5-31 |10°95 |13-65 67°97 
Oe. coe sks 10°40. + 5-25 |-8+05 | 2+20 [2°36 | 2°52 | 4-06 | G77 |''S-32 |,.5-35 (10°10. |. 3°55 67°63 
AOWMAR  cowevales. et are 10-45 | 4-95 | 9-00 | 4-25 | 2-93 | 3-37 | 1-88 | 0-88 | 3-33 | 2°55 | 9-10 | 3-55 56+ 24 
BOTS ye pestis eis 5°60 | 4°30 | 0-63 | 2-76 | 2:90 | 5-42 | 6-24 | 1-82 | 2-41 | 8-09 | 9-60 | 7:95 5i<T2 
Mears't =. 2.2. 8-46 | 5-93 | 5-54 | 2-87 | 1-83 | 3-19 | 2°77 | 2-76 | 4°35 | 4-06 | 9-20 | 7-50 58°46 


During 1894-1915 (10 years complete), average monthly snowfall was: Jan., 83-8 in.; Feb., 60°4; Mar., 54-7; 
April, 23-5; May, 7-0; Aug., 0-3; Sept., 2-1; Oct., 16-4; Nov., 85:8; Dec., 74-8. Mean annual snowfall, 
408-7 in.; maximum recorded, 136-5 in., Dec., 1912. 


GLENEMMA 
100 ToTAL PRECIPITATION 


| 1-80 | 1-13 | 1°35 | 117 | 3°13 5°47 2°28 | 1-19 | 1-46 | 2°16 } 1°42 | 2-20 | 24-76 


Snowfall in Nov., 1914, 5:0 in.; Dec., 4:5. In Jan., 1915, 18-0; Feb., 5-5; Nov., 10-5; Dec., 11-0; total 
in 1915, 45-0 in. 
GOLDEN—Elevation, 2,550 ft. 


101 ToTAL PRECIPITATION 
OZ Eater citer ilill ects orci eesti te ice ee LOO" [20=977 (2-03 (O26 (ls Oby [1G 0: 32) WA 72 TSP a0 fle eae te 3 
OOS. shei no 1-40 | 0-32 | 1°75 | 0-28 | 0-59 | O-24 | 1-67 | 1-79 23 68. 1° OL | bod 14°51 
TE ere shea tae 4 Apa DC) ene ee 5 Hs cep eA ee ee Pon rane ese a care Peau Sade es Lea oie Seni Patan eee enlace tos Win, 5s Sige ales oreie'ce va | Pome wt okace re 
UNDUE sie Be rests Bie all Tego SOG 2PM | kes tctocre Ma ve: al uch Soe cal CNet Ameen ere etme aon lie SES Mn) DO aera ea Le 2O N20) Were cee 
CTBT O SS Seapets Fat eed 1 Nom | SOREN Icy Sane SOR | ae eae Ene 8 eae Ee PLO Vee! Oroce O20. |e leSOL Tale Caalt Le tee Mere siete 
OOO Roe ec: B45 tee | Ie te | Oe40F)| O55) | 2.24 1 1255. | T-18) | A 54") I-25 | 5823" | 1-90 21°56 
POUO Ed ae trees wat 1-15 |} 3-08 | 1-88 | 1°70 | 0-68 | 1-97 | 0-22 | 1-64 | 1-60 | 2-16 | 2°66 | 1-25 20:99 
12) bl ened are Seen 4-60 | 1-95 | 0-48 | 0:40 | 2-53 | 1-75 | 1-25 | 1-28 | 0:00 | 1°22 | 3-30 | 1°35 20-11 
NOV ee ets cry an 1-95) (50245) | OstsOa78 10273) |) L229) 03:75.) 3392 191-02, (0-73 | 2°10.) 1°78 18:65 
MOUS ere onto ane 4-00 | 0:00 | 0:90 | 0-25 | 0-40 | 2°51 | 2-05 | 1°83 | 3-25 | 2-63 | 2°10 | 0-30 20° 22 
1 Us Be ee ee ee $265 1/0220) 1-38 10°75) | 1-10) |) 109 0-42 0-45 | 'e73 ei 35 | 1-67 1 ON8S 14°54 
DO) Be Yi hy eens pd eae OZBOr IS OeiiOuie cesteices ||(5 taeen e 1-62 | 3-64 | 4-75 | 0-68 | 1-05 | 2°31 Ber Sip loreal (Pe eer oenes 
leans 2 desert: 2:47 | 0-98 | 1-10 | 0-69 | 1-02 | 1-79 | 1-74 | 1-42 | 1-60 | 1-55 | 2 58 | 1°46 18:40 


* Observer resigned. New one started Feb., 1916. : 

During 1902-15 (complete record for 1903 and 1909-14), average monthly snowfall was: Jan., 24:2 in.; Feb., 
9°7; Mar., 7-2; April, 1-6; Sept., 0-8; Oct., 1-1; Nov., 17-6; Dec., 13-1. Mean annual snowfall, 75:3 in.; 
maximum recorded, 46-0 in., Jan., 1911. 


538 COMMISSTEON OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July | Aug. Sept. | Oct. | Nov. | Dec. | Annual 


GOLDSTREAM LAKE—Elevation, 1,505 ft. 


102 ToTaL PRECIPITATION 
Bei SRE SOME See a Viera ee a Ale gem bar cee em «(2 COR ot EM Ot (eden eal Pea acai 0:29 | 6-12 | 9°40 | 8-63 | 4°83 j[....... 3 
TSO tacit esis 10°12 | 5:24 | 5-29 | 4-96 | 4-31 | 0°59 | 0°56 | 0°75 | 2°48 | 0-67 | 6°25 [26-98 68-20 
LSOGR wn he aise 19°22 114-03 | 3:94 | 2-50 | 3-76 | 1-28 | 0-00 | 0:92 | 1°61 | 4:25 |19°66 |16-69 87°86 
SOU ae ee sarees 9:76 | 6-46 | 9-36 | 2-79 | 1-35 | 1°32 | 1°43 | 0-56 | 1-99 | 2°37 |12-57 |20-23 70°19 
SOS) Cede cece 5:72 |11°80 | 2°70 | 2°30 | 0:92 | 2°39 | 0-51 | 0°45 | 3-74 | 5°29 {11-90 | 8-34 56° 06 
SOO Mert. saeeists 11°85 | 9-89 | 6-69 | 5:95 | 3°53 | 0-84 | 0-12 | 2°42 | 1-22 | 6-22 |15-82 |10-29 74+ 84 
LOQORR cy, nares 10°70 | 6°52 |12-01 | 3°05 | 2°64 | 4°44 | 1-27 | 1°24 | 2-03 | 8-96 | 8°61 |12-97 74°44 
WOO Lee icy cee eee 11°95 |11°06 | 4:61 | 7:21 | 3°37 | 2°13 | 0-29 | 0°04 | 1-82 | 4-56 |14-83 |10-01 71°88 
TOOT fe tates aaa 7°74 |11-20 | 7-10 | 5-40 | 1-85 | 0-80 | 1-62 | 1-03 | 3-24 | 3-29 {13-45 |16-53 73°25 
POR eae ie aero 8-91 | 3*80 | 7-69 | 3°43 | 2-03 | 2-05 | 0-73 | 1°96 | 5°83 | 4°79 {14°17 | 5°83 61-22 
NG Ameer ive tcete 10°81 }11°06 |11-98 | 2-18 | 2-O1 | 1°36 | 1-71 | 0°93 | 1-06 | 2°55 |13-00 |16-07 74°72 
MOOS ewe 5 te coer 9°36 | 6°10 | 7-46 | 0-98 | 5-09 | 2°50 | 0-26 | 1°53 | 6°57 | 7°08 | 4°40 | 6°25 57°58 
LOOG Wire ce sees 9°33 | 5:04 | 1°54 | 1-44 | 2-04 | 1-91 | 0°28 | 0°77 | 7°53 |12°17 |14°04 | 9-16 65°25 
190 (Ae Mae 7-16 | 7°24 | 4°81 | 5-46 | 0-87 | 1°11 | 0-58 | 0°65 | 1°61 | 1-35 {13°42 {12-04 55-90 
OOS Fer ace: 10°89 | 9-79 | 9-61 | 3-79 | 2°75 | 0-10 | 0-34 | 1-18 | 0:97 | 5°22 |11°51 {13-97 70-12 
TOO cree cianetee 11°46 | 9°23 | 3-59 | 1-41 | 2-40 | 1-01 | 2-09 | 1-64 | 1-36 | 5:20 |25°08 | 9°68 74°15 
OL) ero abet es 12°94 {10°20 | 5-26 | 3-69 |} 1-45 | 1-69 | 0-02 | 0-73 | 2:14 | 0°03 |16°31 |11-32 74°78 
1000) I GALS ES se ce ae 10°38 | 2°41 | 3-81 | 1-86 | 2*40 | 1-03 | 0°16 | 0-76 | 2°66 | 1°43 |12°39 | 7-30 46-59 
TRH IAS asst ah 9-34 | 7°34 | 2-08 | 2:48 | 1°83 | 1-98 | 0:99 | 2°89 | 1°39 | 4°22 |11°45 |12-07 88-06 
NOUS cletuias vam fovate 10°16 | 3°42 | 4°93 | 1-92 | 1-90 | 2°24 | 0-97 | 0-88 | 3°22 | 5°02 {12-60 | 3-91 51-17 
DA 2 a Ais 17°53 | 3°46 | 4-88 | 2°63 | 0:97 | 2°34 | 0-22 | 0:42 | 3°57 | 7-97 {12°85 | 1°73 58°57 
LOTS enter reieee 3°50 | 3°57 | 2-91 | 2:85 | 2°55 | 0-37 | 1-94 | 0:09 | 0-93 {11-02 |10°52 |13-37 53°62 


WIGRNS lis ena be 10-42 | 7°56 | 5-82 | 3-25 | 2°38 | 1:59 | 0-77 | 1°01 | 2°87 | 5°14 112-89 111-34 65°04 


During 1895-1915, average monthly snowfall was: Jan., 26°5 in.; Feb., 11°9; Mar., 8°8; April, 1:7; Nov., 
5°7; Dec., 14°7. Mean annual snowfall, 69:3 in.; maximum, 86-0 in., Feb., 1904. 


GRAND FORKS—Elevation, 1,746 ft. 


103 j ToTaL PRECIPITATION 
LOO OI. SA SY GRE Sra co | Se eagerc bal aac ce teal] ieee ae) Reet |) emenenn a (UD Merman epee Lets s(t 7 ap 168 a O92) ee 
DL OLO AuC aoa ea: Oz8sF ie LEAL OS 0229) | t= 20 ie 45 O08: 102642 | 0282 7108 fon ees eG 11-82 
TRG ea be a rade 1-49 | 0:89 | 0°54 | 0-83 | 3-43 | 2-78 | 0-49 | 0-52 | 0-85 | 0-08 | 2°51 | 2°84 17-25 
OTD ict. tacks alate 2°05} 1255 | OF15 | Test P1789) 22 13h) 2-81 1.2228) |) d= 104) OF 75) Ss28ut bia? 20°61 
OWS er rots cme cee 2-89 | 0-13 | 0-72 | 0-28 | 2-21 | 3-39 | 0-92 | 0-71 | 1-18 | 1°80 | 2-03 | 0-50 16°76 
MO aie este ieas ett 2:00 |} 0:90 | 1-26 | 1-97 | 0:89 | 2-22 | 0-45 | 0-00 | 1-89 |} 1-18 | 1-89 | 1°70 16°35 
POTD AE Bee enue 0-72 | 0-99 | 1°19 | 1-99 | 3-61 | 1-82 | 3-44 | 0-05 | 0-89 | 1:21 | 0-97 | 1-25 18°13 
Weamnse has 1°66 | 0-93 | 0-82 | 1-11 } 2:19 | 2-30 | 1-37 | 0-70 | 1-13 | 0-99 | 1°97 | 1-54 16°71 


During 1909-15 (1909 corp iota average monthly snowfall was: Jan., 14:3in.; Feb., 5-7; Mar.,2°3; April, 
0°5; Oct., 1:3; Nov., 5:8; Dec., 13:8. Mean annual snowfall, 43-7 in.; maximum recorded, 28-9 in., Jan., 1913. 


GRAND FORKS *—Hlevation, 1,750 ft. 


104 ToTaL PRECIPITATION 
OWS nad a cen Tyrese a | ape en mares] Aue aE OS cree teed RO Ace cll ereeencl howchenesy oe 0°57 [7246 I 145 | 12-086) O249 tlie eee 
LOW A eens ictte 2°60 | 1°39 | 0°88 | 1°88 | 0:70 | 1:34 | 0:34 0:00 | 1-69 | 1°04 | 2°15 | 2-02 16-03 
a ROD Vetere tek eed We 1-00 | 1°19 | 1-15 | 2-06 ! 4-41 | 1-64 | 4:10 | 0-10 | 0-69 | 1-33 | 1-00 | 1°76 20°43 


Snowfall i in Nov., 1913, 2°5 in.; Dec., 4-9. In Jan., 1914, 10-4; Feb., 4-5; Mar., 1-2; Nov., 0°5; Dec., 
10:2; totalin 1914, 26-8. ‘In Jan., 1915, 4-0; Feb., 1°7; Nov., 2:7; Dec., 7-5; totalin 1915, 15-9 in. 


GRAND PRAIRIE—Elevation, 2,157 ft. 


105 ToTaL PRECIPITATION 
TSS2 ee eee 1 Reena Meco Auta Pome ol ET Feat oe Bent Poem | Wea So tecpeeeea ler Mier Mise sain Bie aes gtr al fs oe 0-48 | 0:70 s cratere ee 
i ets ey Ae ND dee Paes + Jae) trad Weak 6c: Sm ak 8 de: Ba RB ea Nes sal eae Ue ae re br a EA | WP Ue ben | Pat Oe oreies’ Nea seit ool evict «le wilpeeeieneraresaes 
TSBO cece ised cosc Asc cecil: oe cecle uses clone beube on is Seeoeoo st O-78 11s 70 10-40) a One 


ROD Mota iy: : : 0-52 | 0-15 | 1-49 | 2-41 | 1:78 | 1-95 | 0-59 | 1-31 | 0-88 | 0-94 


Snowfall in Nov., 1882, 4:6 in.; Dec., 4:0. In Jan., 1883, 23-2; Feb., 14-0; Mar., 3-6. In Nov., 1889, 1-0: 
Dec., 10°8. In Jan., 1890, 5-0; Feb., 7-5; Mar., 3:2; April, 0:5; Dec., 3-0; total in 1890, 19°2 in. 


GREENWOOD—Elevation, 2,400 ft. 


106 Torau PRECIPITATION 


DOE re sia ee se wal tee DeLee Ke eh | eee 1394) CL=O4) | Ds OGn tes ths dale fowl ell ae tke 
0) Sa 9's 250) aula aya SRL ace ee eel ote Gate RE det ae P2659) 224350) 32035) 12129) Oogie | LS7Oe|sOs82 ee eres 
ROE sete s sis c ce 0:98 | 0:05 | 0°33 | 0°45 | 2°59 | 2-91 | 1-25 | 1-29 | 1°54 | 1-05 | 0:56 | 0-59 13°59” 
AT Ah ee ys Ee 4°21 | 0-48 | 0:98 | 1-81 | 1:44 | 1°80 | 0-49 | 0-01 | 2:74 |...... 1°35 | 2s 85 ilteteeas 
LORS oahedvtae ch 1-25 | 1-10 | 0°92 | 2-40 | 4-24 | 1-59 | 3-25 | 0-61 | 0-71 | 0-80 | 1-20 | 3-63 21-70 
ee ee 2°15 | 0-54 | 0:74 | 1-55 | 2-76 | 1-90 | 1-87 | 1-30] 1°53 | 0-85 | 1-20 | 1-72 18-11 


During 1912-15 (1913 and 1915 complete), average monthly snowfall was: Jan., 20° 6in.; Feb., 2-4; Mar. 


ie cigs 0:2; Oct., 3-2; Nov., 7-1; Dec., 14°7. Mean annual snowfall, 51°5 in.; maximum recorded, 39° *4in., 
an., 


* Another recerd, station in city. 


pee an —— 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. | Mar. April May | June July Aug. Sept. | Oct. Nov. Dec. | Annual 
GRIFFIN LAKE—Elevation, 1,517 ft. 

107 ToTaL PRECIPITATION 
US ae ee 1:00 20 Tp 0-00) | 2°94-7 1°02 | 2500 10°60"! F-80.. 4°85: | .4695 Foe ic Wek car ‘i 
Te Se any Caton oer I eure ae nee eae Set OO) | Oe meOvaO. tO S01 O10 ri O Sarl... so. bow we tel neva celia. ree ee 
POD erars aie niece oct: 22 OO) a eer or ee tes UO tO OND Tee cc 0u [ifaw's 5% GLO) Toes St 15% cae T-SOst G80. he so eras 
PMO s aire ccc are Peper Moise ad NURSES koe cE Mleweke wiser g Sie Fae cal os ML Gie.S ate DL sume eos eT OOO" iis cca 
Mesa eich thee) ell wets aces TPS eS Ost ee Ee cae tae is chin aes le arse ccdinte @ ae Cie o <'ot Taieierwres fate dean Bi So) iP oer. 
1898..... weer as 8-00 | 3-43 | 2-25 | 1-52 | 2-27 | 1-52 | 5-69 | 0-00 | 2-06 | 2-88 | 3-60 | 5-28 38:50 
SOO ate cic as aid « 6:95 | 5-03 | 2-03 | 0-74 | 4-04 | 3-42 | 1-49 | 3-61 | 1-31 | 1-20 | 6-30 | 3-65 39°77 
OOO acherers. 6 10 ois 1-82 | 8-72 | 5-80 | 5:40 | 4-81 |.6-00 | 1-89 |11-39*| 2-81 | 6°78 | 5-05 | 4:22 64-69 
Means......... 3274 24-038 121-93 | 1°68 | 2° 4802-56. | 2-31 1 2+62'| 1°77 | 3-93). 38-72 | 4°31 35-08 


* Aug., 1900. Very wet month—rained on 18 days. On Aug 18, 3-2 inches of rain were recorded. 
During 1893-1900 (complete records for 1898-1900), average monthly snowfall was: Jan., 29-8 in.; Feb., 33°5; 
ba ets % ee 0-8; Oct.,1°1; Nov., 20°4; Dec., 28-1. Mean annual snowfall, 126-3 in.; maximum recorded, 
-Qin., Jan., 1898. 


HARRISON SPRINGS—Elevation, 50 ft. 
108 ToTaL PRECIPITATION 


2 eto OR aaa eee Beit Se PERS Leer ee Ee Pes estetss 1 3¢i8. | 4°07 | 6<66 15:04) 7:39 } 4-80 (|). scsc2% 
The only snowfall recorded is a trace in Dec., 1889. 


HARPERS CAMP —HElevation, 2,400 ft. 


109 ToTaL PRECIPITATION 
OTS eek eh ee 1 4 Ae Pie ae ae | phage Se 6:34 gi UA 2-04 | 1-45 | 0-50 | 1-68 | 0°35 | 1-87 | 0-86 | ae eee 
TOLER A: sas os he 0-46 | 0-45 | 0-68 | 0-34 | 2°61 | 3°82 | 1-95 | 0-71 | 2-38 | 2-34 | 1-66 } 1-52 18-92 


Snowfall in Nov., 1914, 9-7 in.; Dec., 8-6in. In Jan., 1915, 3-5; Feb., 1-0; Nov., 13-5; Dec., 13-0; total 
in 1915, 31-0 in. 


HARPERS RANCH—HElevation, 1,245 ft. 
110 ToraLt PRECIPITATION 
TOL setae eee, iriteso) O86 Osta 40 20e) BOO I) 2-40) aa 72 ht 47 al OF4sil or gles stoclcen | RR ate 
Snowfall in Jan., 1913, 18:2 in.; Feb., 4-8; Mar., 1:5; April, 1-0 in. 


HARTLEY BAY—Elevation, near sea-level 


111 ToraL PRECIPITATION 
TOs a SRS eich | lee d De eee eR) Se Wk eee ne ee ee a aren DE ba to "4 Wee. ee es 
FOOD Eee embodies Barat Tol fe Sb. 16: O24) | QB7- ) G39 Toole. 6-59 |21-30 |23-75 {14-00 |10-60 ||........ 
BOOT rc. tense 6°55 | 8-99 | 5°25 | 7-24 | 4-58 | 2-96 | 1-26 | 1-4 1206 2.38 126s PEt ea ean 
MeATISweE ot van 20-02 | 8-25. | 6-55 |11°64 | 3-73 | 4-67 | 1-26 | 4-00 |11°18 |13-29 |19-28 |22- 02 125-89 


Snowfall in Nov., 1905, 0-5 in.; Dec., 25. In Jan., 1906, 49:5; Feb., 4-8; Dec., 29-0. In Jan., 1907, 53:0; 
Feb., 17-0; Mar., 44°5; April, 0-5; Nov., 3-0 in. 
HATZIC—Elevation, 32 ft. 
112 ToraL PRECIPITATION 


4-72 
4-12 


17-86 
12-05 


11-45 
12-20 


SOG tee ere te etn eam ate See | eet eee aoe cnn ce | ema aw en S| ee ede ZO rE pS Ll Aan eae ee 
PSOE CAE Nokes ct 13°69 | 7-92 | 5-50 
9-60 }11°33 
Snowfall in Nov., 1896, 4-lin. In Jan., 1897, 4-0; Mar., 7-8; Nov., 8°5; Dec., 0°6; total in 1897, 20°9. 
In Jan., 1898, 0°6; Feb., 1-0 in. 


bai | 451 [438 


eee ee ele enna 


a6n'| 0°38" 4568 


S1e0 Se wh © ee oO F 6e ed oS 6.6 6 he» oe, 60 He ae 2 6 6] sie #)6.0 0) © 0 0 6 aie) ace lee 6 €§\6, 2 6 C0 F) 2 6 6 0. g 8 © 


HAZELMERE—HElevation, 200 ft. 


. 113 ToTat PRECIPITATION 
ESOS eae ee retake (Nantes ae aa 1937 ROOs lot esau) OO: 76: (§O2275 | eae 22) 4s 12159366 19> 03. ia esse. 
ghee SRE Te ole eens 8:53 | 3°87 | 6°48 | 8-79 | 4-32 | 4-90 | 0-52 i ts 5-89 | 6-28 | 8-15 | 4:22 61-95 
ESO O cG hake Saens aoa 6°48 | 5-14 | 3-36 | 2°89 | 3-92 | 2-46 | 0-21 | 0-41 | 5-23 | 0-39 | 5-09 | 6-97 42:55 
SOG AIM de sia tae 2 6:97) 4297 \| 1-63 14235 | 2687 1) 2 14) 0000" | 0" 8b | 1-18 (361i) -8*63 10+ 27 47°43 
TSO 76 eeetoce kira oes 5°34 | 4:41} 4-80 | 2°88 | 4-19 | 3-10 | 2-49 | 0-79 | 2-64 | 2-O1 |...... Os DOs seeeias 
USO Sie cet te scaes 4°54 | 7-64 | 2-70 | 2-73 | 1°95 | 3°42 | 0-60 | 0-80 | 3-10 | 4-54 | 7-68 | 3-52 43°24 
BO 9 rate cstoned ies 9-59 | 6-01 | 2-97 | 3-83 | 4-41 | 1-54 | 0-89 | 4°57 | 0-72 | 5-41 110-07 | 8-47 58-81 
DOOO Sepa sca ec. 89 \4922) |eG2Sanl ors ous polo pele co |eesOb. | 2tOs 4992) 13050.) 4289 48:44 
BOOM cnc eectre tater PUR ETS A Aes RN A 8 7 i | Bas 7 5 em fees sc Wy a Cn Woody Pe NO7.I 0 | ea rg Pa TA Vl ne (area ek al ae bree eee es 
TUE ee ee aes ee 6753) | 4°84) 8-58) | 451 13°85 | 3-16 1 0-88 | 121 | 3215 3291 | 7:54 17207 50°23 


During 1893-1901 (complete record for 1894-96 and 1898-1900), average monthly snowfall was: Jan., 7+2 in.; 
Feb., 3-7; Mar., 6:4; Nov., 3:0; Dec., 2:2. Mean annual snowfall, 22:5 in.; maximum recorded, 23-9 in., Mar., 


1897. 
HAZELTON—Elevation, 725 ft. 


114 ’ ToTaL PRECIPITATION 
a ee | | hel ee | Seer eee Ba | LPS Sl | |-3:36'|ocda loge Wc 


Snowfall im Nov., 1897, 3-8 in.; Dec., 5-7 in. 


$40 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year ; | April | May June July | Aug. | Sept. Oct. Nov. Dec. | Annual 
HEDLEY—Elevation, 1,771 ft. 
115 ToraL PRECIPITATION 
g S12 Seaeee, DAN ae ee tI Bere | bee ns 1 ie gh ee | BT ee 0-15 | 1-10 | 1-08 | O-76 Th 0246-1 0254: | Os 700 (tases eee 
NOOSE ees 0:45 | 0-48 | 0-50 | 0-71 | 0-80 | 0-91 | 2-50 | 0-86 |} 0-80 | 1-02 | 0-73 | 0-46 10-22 
LIOG Feo aah oe ett 02960) 0-367) 0-303) 32474) 22am 2. 0°34:-02354.0°375) 2°40 4) 1c OO | aes 
TOO ecient eee oh 0-40 | 0°68 | 0-33 | 0-15 | 1-41 | 0-72 | 0-76 |} 1-51 | 1-82 | 0-19 | 0-33 | 0°43 8°73 
OOS SA: tn sees: 0-62 | 0:54 | 0-60 | 0-43 | 1°54 | 0-48 | 0-78 | 1-28 | 0-47 | 0-51 | 0:22 | 0-67 8-14 
PIDOLE. le eer 0-91 | 3-06 | 0-18 | 0-33 | 2-40 | 1-27 | 3-10 } 0-06 | 0-52 | 1-06 | 2-12 | 0-28 15-29 
STON oer cee 0-78 | 0-84 | 0-41 | 0-05 | 1-17 | 1-66 | 0:55 | 1-24 | 0-51 | 0-61 | 0-94 | 1°15 9-91 
ho Bl ae ee ee rae 2-92 | 0-77 | 0-56 | 0-09 | 2°89 | 1-98 | 0-32 | 1-64 | 1-41 | 0-21 | 1-08 } 1°40 15-67 
LOZ ce sels oe 0-72. | 3-16 | 0-09 |. 1-36. |. 0°58 } 1-254) 1-32.) 1-40, | 0°58.-|}- 0-83 | 0°55. 0-82 12-66 
ONS: gfe, eee 1-38 | 0-40 | 0-94 | 0:63 | 1-18 | 2-24 | 0-37 | 0-83 | 0-32 | 1-72 | 0°36 | 0°35 10-72 
AQ 14s <n cae ee 1-26 | 0-58 | 0-36 | 0-66 | 1-66 | 1-41 | 0-86 | 0-12 | 1-02 | 0-66 | 1°44 | 1-15 11-18 
LOLS ie soles sto cot: 0°25 4 0° 549)-0:.53"| 02654) 3235 | ae48 1252971 -O2he) 1-324) tds OsSuiel< 25 13-56 
Means.........|| 0-98 | 1-09 | 0-44 | 0-49 | 1-72 | 1-37 | 1-27 | 0-90 | 0-76 | 0-73 | 0-92 | 0-85 || 11-52 
During 1905-15, average monthly snowfall was: Jan., 5:Gin.; Feb.,5-0; Mar., 1-6; April, 0°5; Oct., 0°3; 
Nov., 2:9; Dec., 7-7. Mean annual snowfall, 23°6 in.; maximum recorded, 16:C in., Dec., 1906. 
HEDLEY, NICKEL PLATE MINE—Elevation, 4,500 ft. 
116 ToTaL PRECIPITATION 
100 Se eet ere 2-63 | 2-15 | 2-73 | 1-16 | 2-87 | 1-60 | 0-94 | 0-16 | 1-16 | 0-96 | 1-16 ||........ 
TSO Dee ae brace 129.4041 42200 |) 168 | 2-87) 225k 4-14) Oe 79) | oO fF 2205.) Lets 073 21-22 
L9OG Sette 1:08 | 1-26 | 1-45 | 0-50 | 7-30 | 1-77 | 1-01 | 0-38 | 1°41 | 1-79 | 5-45 | 4-10 27:50 
ROOT ee eee 1-75 | 1-43 | 2-25 | 1-00 | 3:32 | 1-78 | 0-90 | 2-43 | 1-93 | 0-00 | 1-00 |} 1-60 19-39 
LOOS fee re cies 2 oO 152s FO vies OOnl 2 oon 4-7 0u|) toe lo45 hese cOr Ghote | sae nS Rel Iie cee ye 
111 EN: Boe cean enemy RAs Sata MAA sre| Uo UO HS Say (ere eee ounce ald wate Dea ee 78 Sek AIM one S08 We nc een 1-40 seas 
LOT Ors e eer 2°90 | 3°30 | 0-70 | 1-40 | 1-30 | 2°78 | 0-75 | 2-16 | 1-07 | 1-10 | 3-80 | 3-70 24:96 
LOLS See es te... 1:80: 4). 2° 307) 0:90))|=2*80 110-755) 3-280) O519152-40 oso. eae 4°40} 2290 MWinennweere 
OUD oe gs eee 2 Goals 2s ZO Os5O al pee 2225 1 4015 2258.| 198.) sts00 1 1565 10s90mMeoszo0n herrea 
LO Sighted 3-25 | 0-60 | 0-65 | 1:50 | 1-11 | 3-51 | 0-41 | 1°25 | 0-45 | 2-90 | 0-75 | 0-85 || 17-23 
LOWES AVA nee 3°45 | 1-70) 1-10)-) 1250 | 2°70 | 2204 | 0-15 }\-0°04 | 5-40 | 1286}. 2203 4) 2-95 23°42 
TOUS ere the ct 0-80} 060°} 0:80 1] 2°06 )70=82 ), 1530 [72225 50225" 2202) | ls 73 73-415 leone 19-57 
Meanses oo .lenae 2°15 |. 1074 | 1982} 1253 Wese48 422-54" | be43 730) | 156 | l=53o) 2730 te oe 23+ 22 
During 1904-15 (6 years complete), average monthly snowfall was: Jan., 21-3 in.; Feb., 17-4; Mar., 12-8; 
April, 13: 3: May, 23-3; June, 8-4; July, 1-4; Aug., 1-2; Sept., 6-7; Oct., 10-4; Nov., 23-2; Dec., 22-1. 
Mean annual snowfall, 161-5 in.; maximum recorded, 101° Seine May, 1911. 
HOLBERG (FORMERLY CAPE SCOTT)—Elevation, near sea-level 
117 ToTaL PRECIPITATION 
ESO We oe ee | eee al oe eee ee as Te4P 5°76 1. 5225 "5277 | 4568 [ S18. (11-88: [8319 Wil eee 
PSO a ta he on lee 16:60 |15-65 | 4-18 |11-43 | 6-46 | 4-39 | 2-79 | 0°35 | 6°63 | 9-39 |14:-87 | 9°51 102-25 
SOO Maa Te te rae 12-82 | 8-58 | 5:61 | 8-97 | 4°68 | 1-05 | 0:68 | 1°18 |12-65 |12-45 | 2-76 |24-09 95°52 
1900 Pees ee a L649 WLOS GTO FO) ee eae ee er os wre Ao levers ce ueit s ouenleee cid scheme teat arene cere Ae tee ie tae ci ranean fa 
NOVAS Pr eee Cee | here er eee a ates Tc aye ere ersieeners 3°34) 4-91 | (3227 | 2°25 116-73 28250 il7* 400 ee eee 
OO oe ee Les ove 12-84 |21:37 |14°95 | 7-56 | 4-67 | 3-23 | 3°33 | 6°13 | 7-97 |10-15 {17-54 |26-06 135-80 
POOR te ect 13:90 | 7°13 | 4:24 |13-03 | 6-20 | 3-96 | 0-43 | 3-85 | 9-90 | 7-09 {20-94 |19-66 || 110-33 
POO 4 ee eNotes 12-83 112-40 | 5°46 | 4-21 | 4-93 | 2-74 | 1-91 R 5°98 113-16 |27°74 |14-39 105° 75 
OC ee ears eee ie 12-54 |11-72 |12:95 | 3-37 | 5-56 | 0-75 | 1-00 | 6-80 |14-10 |11-06 |17°16 {20-59 || 117-60 
OG. Eee ats 15:30 | 8-35 | 9°44 | 7-96 | 3-22 | 6-06 | 0-00 | 4:92 {14-02 {12-11 |12-29 |19-74 113-41 
OE UEP shack pees 5:00 |14-43 |10-41 |11-27 | 6-07 | 2°58 | 1-22 | 7-60 | 6-00 | 7-89 |22-32 |18-55 113-34 
NOOSA Aceon oe 13-64 | 9-40 |13-65 |11-02 | 8-60 | 4-22 | 4-86 | 2°57 | 7-17 | 8-52 {20-25 |11°37 Re 27 
GUO Fy Re 9-99 |11-37 |10-77*| 5-42 | 6-01 | 3-68 | 5°17 |15°76 | 7-73 [21-27 |22-60 | 9-13 128-90 
TOON, Rice 22°84 | 9°98 115-41 }11-58 | 7-58 | 5:72 | 1-55 | 2-31 | 5-67 |17-98 {20°15 |25-73 || 146-50 
LOE chee eon: 13-08 {13-80 |12-32 | 3-09 | 4-04 | 6-10 | 1-50 | 2-83 | 8-82 |12-67 |21-80 |23-56 123-61 
1S be = Sameer at 20-53 |15:44 | 2°87 |10-44 | 4-74 | 2-86 | 1-71 | 2°38 | 3°66 |17-84 {24°55 |19-05 126-07 
PbS eee Aten ee £5922 1 He S8S8 lb St Oia) ie S20) 456 || 65164) 51607... E170 123740 126-39" eee ee * 
ae as eee 23°89 | 9-51 |17-94 {11-80 | 7-15 | 2-06 | 3-50 | 2-66 | 6-97 |19°56 |26-47 | 5-57 137-08 
LOTS oe alesse,» 10-98 |14-73 | 9:71 |14°12 | 5-73 | 1-67 | 3-49 | 3-55 | 5°16 |24-99 |18-34 |23-18 || 1385-65 
Means s. ooo. 0 4: 14-53 |11-80 | 9-78 | 9-03 | 6°41 | 3-57 | 2-72 | 4:22 | 7:64 |13-70 |19-41 |18-08 || 120-89 
* In April, 1909, recording station moved from Cape Scott to Holberg. 
Snowfallin Mar., 1904, 9-lin. In Jan., 1913, 11-5. Total in 1915, 4-7 in., all in Dec. 
Very little snow fall at this station—it usually melts as it falls and is recorded. as rain. 
HOLT CREEK—Hlevation, 300 ft. 
118 ToraL PRECIPITATION 
TOTS Saw tS oe eieich acces bere os Peeled Luana a ee ee he ee eee 7-21 |10-78 | 2-04 1 Bet ere 
CRS Sey ga eee 3°69 | 2°65 | 3- i2'| 3°17 | 0- 47'| 0: 73'| 0-13 | 0-56 | 8-03 | 8°76 | 3°67 40:24 
Snowfall in lis a 3°Qin.; Dec., 2-0. In Jan., 1915,0-2; Nov., 1:2; Dec., 4°2; totalin 1915, 5-6 in. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
. Year | Jan. Feb. Mar. April | May | June | July Aug. | Sept. | Oct. Nov. | Dec. | Annual 


HOPE—Elevation, 500 ft. 


119 TotTaL PRECIPITATION 
liaiihett one Sie eden 3°79 | 6-16 | 3-74 | 3-56 | 3-53 | 0-88 ( 0-98 | 0-36 | 3-76 | 8-23 |10-34 | 3-31 48-64 
INCAS Seen eee 9-15 }1ssfbqll-73 | 2°23 1 3°45 1 2°18 1°5*45 | 1-55 | 3°61 | 9-56 | 0-74 110-83 74:23 
a 2 RS ee PAS S| ee eo as ae leas an LO ) Peaa to a°G2 fk 74 Peae8S 12°08 Ie. sc jes eese [lect aae ed 
ee ee ge Nee ea ieee tide 1). b aed cab coco bec ccstesadscHcdedden, 
1910...........]|......|......] 5°67 | 2-85 | 2-60 | 0-83 | 0-11 |'0-97'|'3-74 110-80 |ii-99 |°8-31][200 22272 
2 Se 6:97 | 3°24 | 2-78 | 1-87 | 2-40 | 0-75 | 0-46 | 3-39 | 6-23 | 1-33 |12-49 | 6-14 48-05 
UN Tp eee eek iene 6°44 | 5-08 | 1-14 | 1°43 | 0-71 | 1-67 | 2-84 | 4-09 | 0-70 | 6°58 |10°19 | 4°77 45:64 
iOS eh nee 10-39 | 3-50 | 3-86 | 1-88 | 2-80 | 2-75 | 2-54 | 1-91 | 6°77 | 7-40 | 9°91 | 1°88 55°59 
toa a ee 10°94 | 4-31 | 5-01 | 3-62 | 3-10 | 1-96 | 0-11 | 0-79 | 4:29 | 3-83 |10°25 | 1°70 49-91 
10s se ey ee ae 2°52, | 3°59 | 1-1 | 2:62°) 4°12 |}. 112 | 2-13 {| 0-12 | 2°08 | 4-33 } 8°57 j11- 11 43:03 
MICS: t 24. +. s 8:03 | 5°62 | 4-45 | 2°53 | 2-64 | 1-49 | 1-92 | 1-66 | 3-61 | 6-02 | 9-31 | 5-99 53:27 


During 1879-1915 (1881-1909 no record), average monthly snowfall was: Jan., 40-2 in.; Feb., 15-1; Mar., 
3°4; April,0:9; Nov., 10-6; Dec., 12-2. Mean annual snowfall, 82-4 in.; maximum recorded, 92:5 in., Jan., 1913. 


HORNBY ISLAND—Elevation, 40 ft. 


120 ToraL PRECIPITATION 
IOI pe ead eee eta oes eles. ale eet o socio i ted Sc eee PSs. OAR Ah) ose Bee 
ABOU ie sic Faget esas 11-75 | 6-04 | 3-19 | 2-00 | 1-42 | 1-00 | 0-97 | 0-19 | 0:55 | 3°23 |12°45 | 4-05 46:48 
ROOD sc aye.cts coe Bae POR ovo teks tr O08, I ash toe 1 bee lt Oke | De oOlt..c. 2 oben coaches cent pores cumete 
OWA cheese eee Mees Ss lees flere Rees ha Ae tee eh eek fe Bee E taue dP hae esol aka eae Shia wave ci he ole ota 
LA Eee See eee 1-00 | 0-90 | 0-36 | 2-47 | 3-68 | 0-72 | 0-22 | 0-75 | 2-20 | 2-90 | 6-41 | 4:30 25°91 
OU ica. car cmeenty: S Shi -oeS19 | OG it f= 35) 2908-4) F-OT 1) 23h 1. Sbl | 21s fis 3st [Ll-66 |} 719 49-33 
VLE egies 7°09 | 2-42 | 2-20 | 1-90 | 1-20 } 2-15 | 1-39 | 0-79 | 4-51 | 4°68 13-92 | 2°91 45°16 
OARS eas ae 14-14 | 5-80 | 3-66 | 4°15 | 0-68 | 2-58 | 0-27 | 0-90 | 4-89 |12-05 {10-71 | 2:78 62-61 
OID et Face ae 5°54 | 4°74 | 2-62 | 3-02 | 2-16 | 0-58 | 0°36 | 0-00 | 0-94 | 8°25 | 7-02 {12°48 47°71 
MVLOANS: torts occ Sse 7°26 | 4°25 | 1-96 | 1-92 | 1-58 | 1-32 | 0-73 | 0-96 | 2°36 | 5-74 |10°36 | 6°16 44-60 


During 1907-1915 (complete record for 1912-15), average monthly snowfall was: Jan.,9°5in.; Feb.,0-7; Mar., 
0-5; Nov., 4°4; Dec., 0-7. Mean annual snowfall, 15-8 in.; maximum recorded, 34:0 in., Jan., 1913. 


HOWSER—Elevation, 1,875 ft. 


121 ToraL PRECIPITATION 
US ete ee ie New oe. | Sede tere 5 | Le Se PA poker Me i Oe 1225) t-93 [20541 2-80 Te ee se 
Oy as Bere oath es | 4-10 | 1-08 | 0-19 | 1:76 | 0-90 | 2-10 | 1°54 | 2°81} 3°02: } U:74 | L-5i | 0-30 ||..21°05 
RO a Soe a ae STOO Keel: PUL ths. tee Oran eno i meee” | OR | ob oe Se Ps. Le ee oitens oe oy a 


Snowfall in Nov., 1912, 1-8 in.; Dec., 18-0. In Jan., 1913, 41-0; Feb., 4-5; Mar., 1:0; Nov., 7:0; Dec., 
3°Oin. In Jan., 1914, 27-0; Feb., 3:0; Mar., 9°5 in. 


105-MILE HOUSE—Elevation, 3,000 ft. 


122 TotTaL PRECIPITATION 
LS erence repair saete Hei s eal m es ewca d Be oe ah Be 15S sate toe iO isa lobed ly Bata OOO oes ce cacte 
{ho bean nee we 1°88 | 2-68 | 0:46 | 0-00 | 0-35 | 2-64 | 1-32 | 0-00 | 2-92 | 0-39 | 0-60 | 1-90 | 15-14 
LH hae, hcg ane 0-50 | 0-00 } 0-44 | 0:30 | 2-07 | 2-60 | 2-83 |} 0-20 | 0-63 | 0-23 | 0-35°| 0-62 10°77 


Snowfall in Nov., 1913, 8-7 in. In Jan., 1914, 11:7; Feb., 14-5; Mar., 2-5; May, 3-5; Nov., 6:0; Dec., 
19-0; total in 1914, 57-2. In Jan., 1915, 5-0; Dec., 6°2; total in 1915, 11-2 in. 


HYDRAULIC—Elevation, about 2,000 ft. — 


123 TotTaL PRECIPITATION 
YOR CAA A het tee aloha UM etree (ORB paye a fe tee any ga 1-01 | 0-96 | 1-16 {| 2-90 | 4-49-; O-61 | 1°61 | 0-70 © SOL Perc mara ase 
Oe As oe 4-00 | 0°88 | 2-07 | 0-56 | 1-23 | 2-10 | 2-41 | 3-69 | 2-46 | 2-80 | 1-08 | 0°25 23°53 
OU Eee sche pneres S210 |) 19952) 1065-0877" | 0289) (62-39 || (2°47..):0°23> |. 1+97 | 0-15 | 1-86 | 1°35 18°19 


During 1912-15 (1913 and 1914 complete), average monthly snowfall was: Jan., 21-7 in. ; Feb., 12-0; Mar., 
10:4; Nov., 7-9; Dec., 7-2. Mean annual snowfall, 59:2 in.; maximum recorded, 40-0 in., Jan., 1913. 


HYDRAULIC (SWIFT RIVER DAM)—Elevation, 2,700 ft. 


124 Torau PRECIPITATION 
TT ee es pa G ea cacth H hoes setae Cll eer Rent! kus beikcach gl fence aA | ee Weecmeeaveel WEL oR eakes| Fk ees] Pee ie eae em eG eee he PES As OUT eea see Sie 
POAC see es 3°75 | 1-50 | 1-05 | 1-03 | 1-49 | 3-92 | 2-30 | 2-21 | 2:07 | 0-65 | 3-51 |} 4°85 28°33 
110) Pde See Bote l ieaee wee O- 93a OssOnelsiilet<15sl be(oel2- 708 .o7O2 Os Ota 2o0 | Le SOV 23h SW ae ce cere 
1 aes Gay Re -siee| pes OU Ot Res” | 1s OS 2) oe oat OFFI AGN IE2e G6 4540 3845 23" 05 jfile ccuscilaie pie a liieeteretes here 
Mieans str ...tens 4-23)! 1°09) | 1°28 | 1237 | 1°02 | 2-52 | 2-55 | 3241 | 2-16 | 2°03 | 2-55 | 3-89 28°15 


During 1910-13, average monthly snowfall was: Jan., 42:8 in.; Feb., 10-9; Mar., 12-3; April, 4°2; Nov., 
21°4; Dec., 35:0. Total snowfall in 1911, 148-1 in.; maximum recorded, 48:0 in., Jan., 1913. 


542 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. April | May | June | July Aug. | Sept. | Oct. Nov. | Dec. | Annual 
IKEDA BAY—Elevation, 5 ft. 
125 ToTaL PRECIPITATION 
WOOT sake oe TS out eae ah nee anal eves « toe Se 4-23 | 5-72 |11-43 [18-02 |17-26 [11-25 
EQQGR A ke Ss oe 16:60 | 9°94 |10°79 | 2°58 | 7-08 | 3-67 | 9-50 10°14 |13°54 | 9°45 115-28 | 7:61 116°18 
LOFO. ge ee yee 24°85 |13°98 {11-98 115-53 | 8:80 | 6:27 | 0-86 |...... 4-04) 726114 (G42 4) SSO abo. e 0 eee . 
1G TLR ree aa ree aa AEs 72 Gs besa ee |e cxaee 6°06 | 4216) 193-23 150250 | 4°52" 4239806) lesa ctiee an erdeee : 
) LR ae een ear 16-61 |16-89 | 2-00 | 4°45 |...... ASS DVS ie ccs eh ai LOL ..3* S04 IO Ss 70e ooo acepereete 
LOLS oe ce e 6979 13205. 15006267 169270119 Oc O04 sen see eee 7° SG (lOe 57 121515 13293850) See ae 
IVER SSE 20-12 |17-05 |22-96 [18-58 | 1-52 | 1-85 | 8-22 | 2-00 | 3-59 |13-01 {18-78 | 7-69 || 135-37 
TOU Bite one hears 7°69 | 4°39 |12-26 | 8°85 | 5°37 | 0-54 | 2-04 | 7-24 | 3-55 | 9-79 {15-12 | 9-12 85°96 
Means: . s..0c5 x 14-91 |10-26 |10-83 | 9:44 | 6-42 | 2-73 | 4-68 | 4°54 | 6-49 | 9-99 |13-97 |13-16 107-42 


During 1908-15 (5 years complete), averaze monthly snowfall was: Jan., 16°4in.; Feb., 5-6; Mar., 2-6; April, 
0:4; Oct., 0°4; Nov., 1:2; Dec., 2°7. Mean annual snowfall, 29-3 in.; maximum recorded, 58-2 in., Jan., 1909. 


INVERMERE (COMFORT RANCH)—Elevation, 3,340 ft. 


126 ToTaL PRECIPITATION 
LOTS Fe ee atone Tl Bex Bs RS fea ae oh [en | ee eee O72 (L279. |, 042 O86 MOSSon meee & 
LOTS oy. eh ee 1:53 | 0:50 | 1-02 | 1-05 | 122.0 2302) 121 10755102239) | O"74et 1-26) 0238 | 13°87 
LOWS Seon, oe 0:58 | 0-34 | 0-18 | 1-55 | 0-80 | 3:93 | 3-56 | 0°69 | 0-95 | 0°60 | 0-27 | 0:07 13°52 
Snowfallin Nov., 1913, 4°7 in.; Dec., 3:9. In Jan., 1914, 7-1; Feb.,5°0; Mar.. 8°4; Nov., 5-0; Dec., 3:8 = 


total in 1914, 29-3. In Jan., 1915, 5°8; Feb., 3°4; Mar., 0-7; Nov., 0-6; Dec., 0:7; total in 1915, 11-2 in. 
INVERMERE (DOMINION EXPERIMENTAL FARM)—Elevation, 2,650 ft. 


127 ToTaL PRECIPITATION 
TPO P28 BAT SEEN Tot RE TER bo ic] seemed ft Ease haf, ese gee Bee (bere eer ed cae ee ay eed O87 [Ue S6 allt eee . 
TOL Sas fa dail 1-34 | 2-08 | 0°35 | 1-78 | 0-67 | 1-71 | 1-60 |} 1°84 } 1-89 | 0-61 | 0-78 | 0-12 14°77 
DOTA Soe ep 1-80 | 0:50 | 0-40 | 1-25 | 1-46 | 1-59 | 1°57 | 0-75 | 2-16 | 0-77 | 0°79 | 0-438 13°47 
URC Ms PO 0-51 | 0-30 | 0-03 | 1°14 | 1-01 | 3°92 | 3-79 | 0-67 | 0-72 | 0-90 | 0-90 | 0-58 14:47 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 9-7in. ; Feb., 2°9; Mar., 2°3 ; April 
0-6; Nov., 6:1; Dec., 2:5. Mean annual snowfall, 24-1 in.; maximum recorded, 13-4 in., Jan., 1913. 


“ INVERMERE HEIGHTS—Elevation, about 2,600 ft. 


128 TorTraL PRECIPITATION 
ED US ee 5 se) al Ree eae Ut Sapa Siege his wen PEM aaron Cee en a Ceo 0446/0278) | 0212 Winters eee > 
LOLA eee 2:00 | 0-91 | 0:48 | 1-04 | 1-46 | 1-54 | 1-46 | 0-81 | 2:16 | 0-70 | 0°58 | 0°41 13°55 
LOT ee Lee 0:43 | 0-48 | 0-05 | 1-18 | 0-86 | 4°16 | 4°04 | 0-66 | 0-69 | 0-97 | 0°57 | 0°52 14°61 


Snowfallin Jan., 1914, 13-4in.; Feb., 9:1; Mar., 3-0; Nov., 4:5; Dec., 4:1; totalin 1914, 34-lin. In Jan, 
1915, 4:3; Feb.,4°8; Sept.,0°7; Nov., 5:7; Dec., 3-7; total in 1915, 19-2 in. 


JAMES ISLAND—HElevation, near sea-level 


129 TotTaL PRECIPITATION 
BESO ee eee tes ee 1-70 | 0-62 | 1°35 | 0-26 | 2°16 | 0-02 | 0-09 | 2-15 | 3:49 | 5-40 | 0-89 | wralahs cts 
LOPS: peers sete | 1°69 | 1°03 | 1:54 | 0:97 | 1°37 | 0-48 | 0-81 } 0°23 | 0°48 3°35 | 4-08 | 5-97 22-00 

JONES LAKE*—Hlevation, 2,050 ft. 

130 ToTaL PRECIPITATION 
1G WI ea, eapeep eet ome een Nh de OR Jae] Bat. Sie RR eee od Mgr 6°98 | 4°74 4°0:3f | 2°82 | 2°39 [14-15 (17-18 |2O* 1S sae - 
ESD ee. 14-64 | 4°83 | 5-22 | 4-17 | 6-36 | 2-67 | 3-26 | 3-14 {10-12 | 2°10 J17-51 | 7-83, 81°85 
LSU ew sal ar? Sesee ae 8°81 | 8°72 | 2°36 | 3°36 | 3-95 | 4:44 | 5-86 | 7-04 | 2-07 | 7°58 |12-83 |11-92 78°94 
POT Sete eye ia 12-67 | 6°76 | 7-27 | 3:36 | 5:24 | 4-48 | 7°03 | 2°98 |10-11 | 9-98 J12-04 | 2-76 84°68. 
VEN? oe ae 15:19 | 4:46 | 8-86 | 6:22 | 7-15 | 5°21 | 1-06 | 0-89 | 7-01 | 5-50 {14-75 | 2-31 78-61 
OLS Le ete 5:45 | 4°23 | 3-56 | 5°36 | 6°50 | 4-11 | 2:56 | 0°36 | 2°54 115-15 | 9-93 138-98 73°73 
Means ..6 2.2. 11°35 | 5-80 | 5:45 | 4-49 | 6-03 | 4°27 | 3-35 | 2-87 | 5-71 | 9-08 {14-04 } 8-46 80:90 


During 1910-15 (1912-15 complete), average monthly snowfali was: Jan., 59°4in.; Feb, 17-8: Mar., i7s4-% 
pee Ne Oct.. 2°0; Nov., 20°5; Dec., 27-6. Mean annual snowfall, 152-6 in.; maximum recorded, 120-Oin., 
ani, £OLS. 


Snowfa ] reduced to equivalent rainfall by use of factor 12 to 1 up to March 31, 1914. 
Snowfall reduced to equivalent raiatall by use of factor 10 to 1 from April 1, 1914. 


JORDAN RIVER (SHIRLEY)—Elevation, near sea-level 


131 TorTaL «PRECIPITATION 
BOO E B55 ec See te eee eee eee aT eee ne [cette cet Sn] eee a I ae OE ete ee eee ee 13° 4S te we eee 
ROQS Rca ee 11-14 | 9-41 {14°46 | 5-59 | 2-98 | 0-99 | 0-22 | 1-90 | 1-36 | 5-74 112-45 110-95 77°19 
EOOO Te at ae eee 9-00 {10-40 | 6:49 | 2-48 | 3-56 | 1-32 | 1-77 | 2-13 | 2-02 | 6-15 {21-80 |12°-13 79°25 
Hoy 10 ee Se et) 11-49 | 7°65 | 5:92 | 4-69 | 1-61 | 1-64 | 0°13 | 0-58 | 2-95 |11-49 16-50 14-18 78°83 
EOD eee 11-07 | 4-24 | 3-90 | 3-10 | 4-17 | 1-27 | 0-40 | 0-60 | 4-52 | 1-86 |19-76 | 8-80 63°69 
eee Le ae 9-38 | 6°63 | 2°22 | 1:95 | 2-07 | 2-91 | 1-10 | 3-21 | 2-50 | 4:91 | 9-77 113-68 60: 33 
LOLS ee ed ee. 10-92 | 4-90 | 4-99 | 2-38 | 3-06 | 3-74 | 1-92 | 0:44 | 5:27 | 9-24 |15°60 | 3°67 66-13 
OnE Sep eet reed 17-51 | 5-96 | 5:50 | 4:03 | 1-75 | 3-91 | 0°32 | 0-98 | 4-62 |10-47 {14-45 | 2-42 71°92 
ORT Leu, cette es 5:11 | 4°50 | 4°33 | 3-62 | 2-438 | 0-27 | 1°06 | 0-60 | 0-61 |13°59 | 9-80 |14°38 59-92 
Means acne 5. 10°70 | 6°71 ! 5-98 ! 3-48 | 2-70 | 2-01 ! 0-87 | 1-30 | 2-98 | 7-93 115-02 {10°40 70-08 


During 1908-15, average monthly snowfall was: Jan., 1-4in.; Feb., 1-0; Mar., 0°4; Nov., 1:1; Dec., 0:4. 
Mean annual snowfall, 4-3 in.; maximum recorded, 8-5 in., Nov., 1911. 


* Records supplied by British Columbia Electr*e Railway Co. 
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Year || Jan. | Feb. Mar. | April May June July Aug. | Sept. | Oct. Nov. Dec. | Annual 
JORDAN RIVER (BEAR CREEK)—Elevation, 3,670 ft. 
132 ToTaL PRECIPITATION 
eee mene le Shue TN One PRON Arlee cao Paulas wicaelsccccncldc des slowed as lis cues 13°86 “(15* 66° [i ore lees 
AL eo ubeeteae Mite Later 15:03 | 5°47 | 5-59 | 4.00 | 5-26 { 2-06 | 0-50 | 1°37 | 5°59 | 3-62 |21-28 |14-40 84°17 
ON ee haw sd ebic 16°37 {11-11 | 1°97 | 2-90 | 2-53 | 2°52 | 0-99 | 3°82 | 3-26 | 8-70 |21-79 |18-78 94-74 
LT RS nee ea 16-70 | 9°30 | 9:17 | 3-53 | 3°57 | 3-74 | 2-21 | 0°66 | 7-79 | 9°53 |18-24 | 6-92 91-36 
GS ke ane eats 30-29 | 5°65 {10°07 | 6-02 | 2°52 | 4-48 | 0-33 | 1-23 | 6°03 |14°27 |23-71 | 3-67 || 108-27 
12 Ua ae eae oe 7°06 | 6°58 | 6°33 | 6-84 | 3-85 | 0°47 | 2-27 | 0°37 | 1°15 |24-16 {15°76 |20°35 95°19 
IMPOR DB i cola acs 17°09 | 7-62 | 6°63 | 4-66 | 3°55 | 2-65 | 1-26 | 1°49 | 4-76 112-06 |19-11 113-30 94-18 
During 1910-15 (1910 incomplete), average monthly snowfall was: Jan., 50-8 in.; Feb., 10°9; Mar., 6:8; 
om eM Oct., 0-5; Nov., 9°0; Dec., 15-7. Mean annual snowfall, 97-2 in.; maximum recorded, 104°5 in., 
an. i 
: KAMLOOPS—Elevation, 1,245 ft. 
133 ToTAL PRECIPITATION 
SATS ie, i... : 0-35 | 1-33 | 0-68 | 0-30 | 1-86 | 1-22%) 1-16 | 0-12 | 0-63 | 0-86 { 1-62 | 0-92 || 11-05 
LES gydecs toes 0-84 | 1-50 | 1-00 | 0-45 | 1-51 | 3-07 | 3°42 | 1-52 | 0-19 | 0-55 | 1-72*] 0-84*!} 16°61 
ES Ee od ieee Baa DEAE ples ahdeaad Memiian Died ie Pod Ae ee | 
ae REE mabe tee be ee ic thy ek nies item eh iueaitcsodad oc Mocdoseces 
SOT at tone, easel) O: Sih O39 JOOSOF: hee oad the einem ¢ RO OH Pore ee eee Pet oa Cabs Ro tte re-eralalé sis 
SUSU as rms Re pertains a ale las ee co lioteio es ie twig ea Liak wars ohare oe ccly.cie cbc lee pink alcoho 1S BOCP PIO See oes nc 
MeO tre. atta: ea eso reese. cto. 2. sl ine een SO Ba hee ets Cate ofa See ahs Sale PE bo Rape aiclalitan see as 
TER SSS eh ge Baral LS don Gil lenges ea. RSA al a a ced Ce one Ce Oe mene et ie Se Se ea | eee Ree eener ee | OR ne ene 
ESO Ome ertte aime he tt ree [a bata ts hove eed eee 1s 08") 0:50) 0225 | 3-26 1 0-15 | 0°68.) LOL eis. aes 
SOG: & Sauticens s 1-93 | 0-80 | 0-47 | 0-99 | 0-97 | 0-57 | 0-60 } 0-42 | 0-91 | 0-44 | 2-52 | 0-91 11°53 
PESO Wire sietaeteraanee 0:64 | 0-07 | 0-55 | 0-65 | 0-39 | 1°76 | 3-18 | 0-44 | 0-99 | 0-41 | 2-42 | 1-23 12-73 
MSO t aise cies 1-00 | 0-90 | 0-83 fi: 1-67 | 0°83 | 0-88 | 0-00 | 0-72 | 1-41 |] 1-44 | 0-12 9°80 
DELS Me Firs 1-28 | 1-05 | 0-01 | 0-06 | 0-49 | 1-16 | 1°37 | 3-73 | 0°52 | 0-42 | 0-86 | 0-66 11-61 
GOO ioe aie ox Aes 0-44 | 0-26 | 0-27 | 0-18 | 1-79 | 1-63 | 1-78 | 2-22 | 0-56 | 0-64 | 0-51 | 0-56 10°84 
OOM Ee Ue occas 0-90 | 0°47 | 0-06 | 0-17 |} 0-00 | 1-99 | 0-42 | 0-00 | 1-21 | 0-16 | 1-23 | 0°46 7°07 
OD Sos hi ee 1°04 | 1-24 | 0-36 | 0-46 | 2°51 | 1-10 | 0-83 | 0-86 | 1°26 di 0-72 | 1°62 12-00 
OS erm et 0:35 | 0-02 | 0-62 | 0-28 | 0-52 | 0-61 | 2-33 | 1-74 | 2-34 | 0-44 | 0-48 | 0-54 10: 27 
WOO4 TS er eae M 2-71 | 2-48 | 0-50 | 1-07 éby 1-22 | 1-02 | 0-38 | 0-12 | 0-02 | 0-44 | 0-82 10°78 
NOD Sie ee Sey tee OOS Wok. cctal's 0-00 | 0-46 | 0-00 | 0-82 | 0-62 | 1-64 | 1-54 | 0-96 | 0-31 | 0-37 |]........ 
MOOG ies ae ates 0-72 | 0-25 | 0-10 } 0-08 | 1-79 | 1-49 | 0-35 | 0-00 | 0-61 | 1-28 | 2°38 | 2-04 11°09 
OO Tecate scterern ec 1-10 | 0:56 | 0-24 | 0-16 | 0-09 | 1-00 |} 1°18 | 1-73 |} 2-01 | 0-13 | 0°57 | 0°17 8-94 
MOOS eas cic. fo. 0-52 | 0-97 | 0-29 | 0-26 | 0-91 | 0-89 | 0-48 | 1-46 | 0-10 | 0-65 | 0-07 | 0-90 7°50 
OOO ern ria atts 0-81 | 1-00 | 0-06 | 0-30 | 0-73 | 1-02 | 2-24 | 0-62 | 1-21 | 0-50 |} 0-84 | 0-30 9°63 
TRON EC AA Soi eens 0-22 | 0-87 | 0-18 | 0-12 | 0-62 | 1-18 | 0-29 | 1-60 | 0-43 | 0-66 | 0-65 | 0-87 7°69 
PAO enna Ae, O-54 {0-21 10-12) |-O- 3k.) 118 | O- 2) | O-78-) 1-02 1 6-88 10-03 f:2-Of 1 1-27 8°36 
OLDS eee ace 1-18 | 0:62 | 0-00 | 1-36 | 0-32 | 1-52 | 3-50 | 2-09 | 0-86 | 0-66 | 0-82 | 0-54 13°47 
LO eee vel slssis 5 ee 1-44 | 1-01 | 0-17 | 0-22 | 0-60 | 2-60 | 0-96 | 0-80 | 0-48 | 1-04 | 0°71 | 0-26 10-29 
a eens ey 1-68 | 2:18 | 0-26 |] 0-38 | 1°31 | 0-54 | 0-53 | 0-38 | 1-09 | 0-79 | 1-01 | 0°58 10°73 
EO Sen eisisiae ore + 0-93 T 0-47 | 0-17 | 2-28 | 2-49 | 1-15 | 1-32 | 0-61 | 0-80 | 0-38 | 1°60 12-20 
IVIGANIS aston ek 4 0:92 | 0-82 ! 0-32 |! 0-36 ! 0-98 | 1-30 ! 1-26 | 1-00 ! 0-88 | 0-61 | 1°04 | 0°77 10°26 
* Interpolated. 
soe 1878-1915 (complete record for 21 years), average monthly snowfall was: Jan., 7-9in.; Feb., 6:2 ; Mar., 


; Oct.,0°-2; Nov., 6°6; 


Pee ele a's sm Ble 


ee 


Ce ee 


ewes eres ees 


eer erse ee eee 


otsla x tebe he" = 


During 1895-1915 (1897-1911 no record), average monthly snowfall was : ; 
Mean annual snowfall, 71-4 in.; maximum recorded, 440 in., Jan., 


April, 0-1; 


tees esse eoee 


PW ata we Oe ed 


Snowfall in Nov., 1914, 1-3 in.; 


Nov., 


Dec., 6-2 
KASLO—Elevation, 1,752 eb: 


ToTaL PRECIPITATION 


5-51 | 1-77 | 2°97 | 1-74 | 2-87 | 1-09 | 0-87 |......|...-.. 0-81 | 2-38 | 3-04 
Sen TRG) TE a, fag teeta oka wth toned Ub? waa aivetena eee sues 4-14 | 3-51 
vesese{esees-{ 0°50 | 0°93 | 1-37 | 1-16 | 4-03 | 1-92 | 1-29 | 2-97 | 5-00 | 1-78 
4-13 | 0-65 | 1-11 | 1-24 | 0-81 | 2-48 | 2-20 | 1-94 | 3-33 | 1-61 | 4-56 | 0-58 
7-17 | 1-26 | 1-65 | 2-07 | 1-72 | 1-32 | 1-17 | 0-00 | 3-23 | 1-75 | 2-76 | 2-20 
1-00 | 0-95 | 0-51 | 1-12 | 2-47 | 1-74 | 3-00 |...... 2-30 | 1-25 | 1-00 | 3-40 
4-73 | 1-46 | 1-25 | 1-42 | 1-85 | 1-56 | 2-25 | 1-29 | 2-54 | 1-68 | 3-31 | 2-42 


9-2: Dec., 17-5. 


KELOWNA (BANKHEAD ORCHARD) 
ToTaLt PRECIPITATION 


Jan., 31-lin.; Feb., 7-4; Mar., 6°1 


Mean annual snowfall, 28-2 in.; maximum recorded, 24-4 in., Feb., 1904. 


ST) hes ee eT 
see ee eee 
a eser ere 


see eee ee 


“es eeeeee 


25-76 


1914. 


AEAE PS Ieee RAPA cee aoe 0-35 | 0-95 | 0-81 | 0-26 | 0-23 |] 2-52 | 1-05 | 2°12 | 0:45 laces 
ihe 37'| 0-28 | 0:67 | 0-86 | 2-53 | 1-10 } 1-70 | 0-20 | 1-70 { 1-06 | 1-00 | 1°32 13°69 
Dec., 4:5. In Jan., 1915, 12°3; Nov., 4:1; Dec., 11-7; totalin 1915, 28-1 in. 


KELOWNA (HYDRAULIC SUMMIT)—Elevation, 4,120 ft. 


136 ToraL PRECIPITATION 
ROMP «ex pavstacts Bes Lol H one] Bate aot [ieee RBar petit ony een ieee UME cr sieieat HP ce aes) eaten Gee eile rot ee (area | Den Oe OSs OAS Tees OOM eee es 
OWS ea iecs cvs ors el ore 3°00) | 1°25. | 0:56 | O81 || 1°65) | 6°22 | 1-47 | 1°78 | 1: 70Ma3212) | 0°58) -1-00 23°14 
OT Aree, aes iSiary ates Gr 25a eos (Oil HOVNO- Olu cOe iinese4OuINOO4 I O* 56s le Zoe iss cee lids o sletaulaletets «sil linece atetaiets 
LOMO Maa ers Pets, 1-75 | 0-00 | 2-00 | 2:27 | 5-00 | 1-70 | 2°38 | 0-85 | 0-89 | 0°46 } 1-82 | 1°75 20°87 
Snowfall in Nov., 1912, 8-1in.; Dec., 30-0. In Jan., 1913, 30-0; Feb., 12-5; Mar., 5:6; April, 8-1; Oct., 


14:0; Nov., 


5°8; D 


ec., 10°0.; total in 1913, 86-0. In Jan., 1914, 62-5; Feb., 27-5; Mar., 15°0. 


17°5; Mar., 20-0 in. 


In Jan., 1915, 


544 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June | July Aug. Sept. | Oct. | Nov. | Dec. | Annual 


KELOWNA (OKANAGAN MISSION)—Elevation, 1,200 ft. 


137 ToTaL PRECIPITATION 
1S[Ste eek see FS Woe eile sori 1O knees O40 2-83 | OeTar te Osi els 1501S Srey sl eee eee 
USO 3 Fe eater onli tetra leer e ae eas eso ee TOs e247 |-O< Sl tO -mseale NiSia le see Di SG rier. so. Mse peers eee 
LSOG Ieee cir 1:62 | 0°15 4 0-37 | 0-61 | 0-75 | 0-07 | 0-05 | 1-76 | 1°37 | 1-63 | 0-88 9-26 
alto taht i Dee Gee es 1-21 | 0°70 | 0°56 | 1-04 | 2-24 | 0-62 | 0-32 | 0-18 | 2°25 | 0-07 | 1-12 | 1-89 12-20 
ESOG Re ee 1:40 | 1-30 | 0-11 | 0-50 | 1-52 | 0-93 | 0-22 | 0-51 | 0-15 | 0°65 | 1°52 | 2-78 11°59 
TSO ee ee isto 1-24.) 1209) 0° 86/)-O 50 | 0:48 Bs O4 1) 1-550). stereo ia adicao a tet beatae | eerie is etna 
PROS eso a Stace Wravgtche dH EE oo etl Canes teereins oie. wicebicy on led orict Buckseal ces oR cee ee Lnies cerca sl hnrtau mete ee eutves eens et ood Paste icnce eae ee ae coer eno 
SOG Pe oe aes obs, [ee one eee 0:66 | 0:44 | 0-93 | 1-01 | 0-56 | 2-51 | 1-52 | 0-90 | 2-09 | 1-13 |]....... - 
SOOM ee hae ee 0:69 | 0-96 | 0-86 | 0-46 | 1°27 | 1°26 | 0-54 | 2-04 | 0:93 | 0-90 | 1-25 | 0-82 11-98 
LOOT Pie ea Sones 39045 OF 27) |, 0544) 025851 O70.) S025351} O00) see Eee Sl ae eae ee arene | | eee ere 
TOO 2s eve avis ee sll trees aap] Rae ee Mes Nee eee eae 2°08. (19595 12195 1-3 a i 63) 10-037) 11255092205) eee 2 
NGOS Seo eee? 1:20 | 0:07 | 2:34 | 0-30 | 0-22 | 2-21 | 3-48 | 1-28 | 1-76 | 0-62 | 1°46 | 1°05 15:99 
1904 MEN ew chade 1-45 | 1-39 | 1-55 | 1-60 | 0-17 | 1-48 | 0-75 | 0-58 | 0-08 | 1-21 | 0°75 | 1°40 12-41 
GOST eee. 1-16 | 0-18 | 0-81 | 0-26 | 1-22 | 1-62 | 0-47 | 0-19 | 2-09 | 1°48 | 0-75 | 1-08 11-31 
UOC EN 25 seals 0-79 | 0-98 | 0:47 | 0-10 | 2-04 | 2:07 | 2-03 | O-11 | 0:85 | 1°27 | 2-64 | 1-51 14:86 
GOT an. Seas ¥-65120°93) Ue2) | 0-10) 145") 123%. | 0-55 |). 1°74) 222375) OF 27 f OF 701 te 12 13°32 
LOOS tere cia 1-09 | 1°12 | 0:58 | 0-41 | 0-90 | 0°34 | 0:25 | 0-87 | 0-48 | 0°68 | 0-25 | 0-82 7°79 
OOO Bea scene POs 23 ul Oe 2 Gots | O2OS or bal eme35 open | leer eiy alan bare 1-22 | 0:50 13:12 
POLO SN ences Sean 0-82 | 0:96 | 0:39 | 0-42 | 1-21 | 0-92 | 0-33 | 1:09 | 0-50 | 1:06 |} 1°32 | 4:41 13-43 
100) By Reo ae ee 1-19 | 0:58 | 0-19 | 0-20 | 1-09 | 1-76 | 0:39 | 1-16 | 0-99 | 0-18 | 3-21 | 1-45 12-39 
TOU Se tpeakoee 2-07 | 1-55 | 0-00 | 1-13 | 0-38 | 1-42 | 1-35 | 1-02 | 0-85 | 0-91 | 1-47 | 0-56 12-71 
LOPS hie Sere e 1-70 | 1-15 | 0°26 | 0-13 | 1-91 | 2-33 | 0-55 | 1°27 | 0-28 | 2-27 | 0-84 | 0:95 13-64 
RO NE eh P| one ta 2°34 | 0-75 | 0-30 | 0:20 | 0-87 | 1-07 | 0:20 | 0:26 | 2-65 | 0:70 | 1-43 | 0°48 11-25 
n ROWSE a. eae eae 1-15 | 0°36 | 0-82 -79 | 2-55 | 0-88 | 1-89 | 0-26 | 1-65 | 1-21 | 1°31 | 1:23 14-10 
NWiea TIS.) ah ae 1°34 | 0-97 | 0-67 | 0-47 | 1°20 ! 1°27 | 1-01 | 0-82 | 1-28 | 0-91 1-44 | 1-37 12-75 


During 1893-1915 (17 years complete), average monthly snowfall was: Jan., 10:9 in.; Feb., 6-0; Mar., 3-03 
April, 0:1; Nov., 5:0; Dec., 10:2. Mean annual snowfall, 35:2 in.; maximum recorded, 25:0 in., Dec., 1896. 


KELOWNA (RUTLAND)—Elevation, 1,870 ft. 
138 ToTau PRECIPITATION 


VOUT rete cre otek 1 35:)|) 0-738 O29 3) OF 21 ee 7Os 2 i sO 895s te ssi ted 2 Os 255s 2s fells 4 yal eats a 
TOV 2 ye! she a) sere E-15 |) £215-} 0:00.) Le 11 | 0-43 1 1-48 || 2-021 0-86 | N-06 191-02) L- 1810-70 12-16 
LOU Snot set eae 2-10 | 0°93 | 0-27 | 0:26 | 1-46 | 2-47 | 0-49 | 0-66 | 0-53 | 1-90 | 0-30 | 0-55 USO, 
SMe eee) A Rees 1-92 | 1:13 | 0-36 | 0-68 | 1:00 | 1:44 | 0-56 | 0-64 | 2-58 | 0-39 | 1-00 | 0-85 12°55 
OVO eyes sapere 0-94 | 0-36 | 0-82 | 1-05 | 2-41 | 1-41 | 2-09 | 0-46 | 1-32 | 0-88 | 0-26 | 0-70 12-70 
Means tas cat 1-49 | 0-87.| 0°35 | 0-66 | 1-40 | 1-79 | 1-21 | 0-79 | 1-32 | 0-89 | 1-03 | 0:85 12°65 


During 1911-15, average monthly snowfall was: Jan., 12-0 in.; Feb., 5-1; Mar., 0:7; Nov., 4°4; Dee., 7° 7. 
Mean annual snowfall, 29:9 in.; maximum, 21°0 in., Jan., 1913. 


KEREMEOS (DOMINION STATION)—Elevation, 1,372 ft. 


139 ToTAL PRECIPITATION 

O- 

O- 

1: 

O- 

O- 
OD AES Raced n ek Sh he Ales | PA Peat A Sol ne Se ope 1+ 15710276 1.0293} 1572 1 L201 1 OF VOT) 054710258 10620) eee 
GW eae 2 ee oe See 0:98 | 0-27 | 0-13 | 0-53 | 1-60 | 2-23 | 0-20 | 1-28 | 0-26 | 1-50 | 1-08 | 0°40 10:46 
ae aa ae 2-20 | 0°66 | 0-72 | 1-05 | 0-50 | 1-31 | 0-49 | 0-20 | 1-31 | O L=21 10:65 11:03 
AOS ater ntc ss cece 0405) O32" ("0244 | O8 18 1S 07 N08 82) | ee nal soe ep Mee ootetellin are ol or oe eae ee | 
Means ee eo55 fa: 0-55 | 0°28 | 0:59 | 0-62 | 1-14 | 1-23 | 0-64 | 0-51 | 0-72 | 0-68 | 1-25) 0-46 8-58 


During 1891-1915 (1896-1911 no record), average monthly snowfall was: Jan., 3:9 in.; Feb., 1-8; Mar., 0°7; 
Oct., 1:1; Nov., 3:9; Dec., 2-5. Mean annual snowfall, 13:9 in.; maximum recorded, 17:8 in., Nov., 1894. 


KEREMEOS (PROVINCIAL STATION)—Elevation, 1,361 ft. 


140 ToraL PRECIPITATION 
DN Toe ey Scie ova |il eseenal eal expe tax | ete cant, | ee aed ee eee eee 0-06"{ 1-55 | 0-16 | 1:14.) 0-54. | O00Rie Rea 
VO TA cis ie ot ntact 276175) 1-99) 0-66 | 0-72. 1 0-95 102-33 40-51. [50-22 1) ¥-64. | 0:04 | 0:79 | 0-44 | 12-10 
DOU es: Schreier. 0-40 | 0-29 | 0-32 | 0-10 | 3:14:| 0-53 | 2-13 | 0:95 | 0-42 | 0-17 | 0-72) 2-58 11°75 


Snowfall in Nov., 1913, 0-1 in. In Jan., 1914, 10-0; Nov., 1-0; Dec., 1-0; total in 1914, 12-0. In Jan., 
1915, 4:0; Nov., 2:0; Dec., 9:0; total in 1915, 15-0 in. 


KINGSGATE—Elevation, 2,600 ft. 


141 Toran PRECIPITATION 
OTS se oe See PP A Oe er leaed Eerie | Wwe. ond ee yeeaael (ere Sl BO eee | fe ce: AwGL [eQet7- les eee 
TO ere meee. 5°80 | I-72 | 2-238 | 2°56 | 2-94 | 2-16 | 1-57 | 0-76 | 2°09 " 2-60 | 3:06 | 0-91 | 28-40 
LOU cirrtk keheeicts 1:25 | 1-84 | 1-16 | 2-14 | 3-06 | 2-88 | 3-57 | 0-45 | 3-20 | 1-84 | 4-09 | 3-21 |} 28-69 
Snowfallin Nov., 1913, 11-8in.; Dec., 7-3. InJan., 1914,42-3; Feb., 11-1; Mar.,15‘4; Nov.,7°5; Dec., 


oe total in 1914, 84-0. In Feb., 1915, 11-9; Feb., 10-9; April, 2°3; Nov., 35-3; Dec., 23:0; total in 1915, 
33°4 in. 


w 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. Mar. April | May | June | July Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
KITIMAT—HElevation, near sea-level 

” 142 ToTaL PRECIPITATION 
SPS ie ae | Baw Sierlfceta © het ce seo es Clg Larralleer Sect ech ce te Ul vaeiies & <he fiw “edureoy ree wuss. ove 6°15 {14°37 (13°19 ie... 
OO Bereta stec acters. « 'e ALS ac st: ee ee (eee See eee 4°51 30 | 3°40 | 7-98 |24-54 |10-00 |10-65 |j........ 
MOEA Se. Ss 15-84 | 3-70 | 1°43 | 2 6°34 | 2-36 | 1-82 | 1-13 |10°17 |15-17 |15-35 | 6-39 81-89 
MOOS cd ses 2:00 | 2-80 | 4:37 | 3-78 | 2-12 | 0:63 | 1-47 | 9°46 |11-18 | 7-90 {13-70 |14-80 74-21 
SOG Si, Si Sieh Sane 17:97 | 3-05 | 4-36 | 5-56 | 1°54 | 2-93 | 1-02 | 7-86 {11-42 {18-10 [10-00 | 9-87 93°68 
FERNS eo. 8- al'ebsh o 0's 5:10 {11°38 | 4-48 Oe LeRies | Fer Pace oy bes? Oo bs oe wiv Paokiee se «fuse aa bi has so 5 ere “ 
NI aa Semi coh eu eee Pin ce ches asthe s oa Scbsactd oa pcvcdonsu ssbb Ghecaes 
. 7 Means......... 9:17 | 5:17 | 4:69 | 3-89 | 2-75 | 2-30 | 1-63 | 5-01 } 8-83 114-37 {12-68 |10-98 81°47 


_ During 1902-07 (1904 and 1906, complete), average monthly snowfall was: Jan., 51-9 in.; Feb., 20°5; Mar., 


12.8; Nov., 18:0; Dec., 41-5. Mean annual snowfall, 144:7 in.; maximum recorded, 100-1 in.; Dec., 1902. 

c KLINAKLINI—Elevation, about 3,000 ft. 

f 143 ToTaL PRECIPITATION 

*{ ME re ats Sile-crs | Seehaae | Neatet ohene | 5 eeaece | Re Pes Saee a ieee 0-19 | 0-02 | 1-30 }] 1-05 | 3-90 | 1-86 LNA als - 

i UGTNAS 3 a eee 0-80 | 0-80 | 0°48 | 0-30 | 2°55 | 1°03 | 2°68 | 0-92 | 0°43 | 1-47 | 0-80 |} 0-88 13°14 

om | Snowfallin Nov., 1914, 13-9 in.; Dec., 18-6in.; Jan., 1915,8:0; Feb.,8-0; Mar.,0-5; April, 1-6; May, 

© 0°4; Oct.,1-7; Nov., 8:0; Dec., 8°8, totalin 1915, 37-0 in. : 

“ KNOUFF—Elevation, 3,000 ft. 

- 144 ToTaL PRECIPITATION 

Merete. 0.22... Hitt ; a ies ee ERs PST Breet be Se Deri. Be | 0-85 | 1-68 | 1-00 | 0-53 | 1-68 ||........ 

Snowfall in Nov., 1915, 5-1 in.; Dec., 16-7 in. 

f KUPER ISLAND—Elevation, 20 ft. 

: 145 TotTaL PRECIPITATION 

Sen epee Aer ee (iii, se = affiar slote nis PO be ols w [me ole & ofl eveterocie [aces oe 2:96 | 4:96 | 5°69. | 4°18 | 4-21 ]]........ 
BESO ais. Ase os 8-88 | 3-07 | 3-60 | 1-98 | 1°78 | 0-59 | 0-54 Sty 1-56 | 0°27 } 3°12 |12-03 37°42 
US Ge? Pee eee 11-97 | 4-90 | 3-28 | 1-68 | 1-64 | 0-88 | 0-27 | 0-17 | 1-23 | 2-56 | 8-97 | 8-41 45°96 
MSO Pitted! eo Ard gee 6°24 | 3-16 | 4-19 | 1-77 | 0:87 | 1°45 | 2-17 | 0-72 | 1-43 | 2-03 | 8-93 |12-41 45°37 

MpaSOS: oo. oo. eet. 2-61 | 6°84 | 0-97 | 1-40 | 1:39 | 3-04 | 0°30 | 0:22 | 1°76 | 4°23 | 6°25 we) 33°12 

4 US A Phra omy ee Soe pail aes a at Ee NE eee a ee) ee See eens 0-72.15 00 113 * 822i) 6-70 thas es = 

MAUOO. ewes 6°49 | 4-71 | 8-62 | 1-60 | 2-55 | 2-39 | 0-71 | 1-07 | 1°48 |} 4°25 | 5-50 | 8-24 47-61 

De 6°77 | 4-78 | 1-18 | 2°46 | 2°67 | 2-45 | 0-45 | 0-16 | 1-92 | 2-35 | 9-76 | 5-87 40°82 

M902... ee we 5:56 110-54 | 3-11 | 1-82 | 2-12 | 1-24 | 0-84 | 0°46 | 1-27 | 2-96 | 8-62 |10-61 49°15 

AIST CR ee 4-48 | 2-12 | 4-32 | 1-64 | 0-99 | 2-94 | 1-04 | 0°85 | 3-44 | 3-90 | 8-64 | 3-55 37°91 

MOUS... .5...... 8-16 | 5°56 | 5-48 | 1-73 | 1-29 | 0-76 | 0-92 | 0-98 | 0-44 | 1-91 |10-°36 |10-00 47°59 

7 

: Means.....%... 6:85 | 4-98 | 3-79 | 1-79 | 1-70 | 1-75 | 0:80 | 0-76 | 1-84 } 3:20! 8-01 | 7°83 43°30 

‘ During 1895-1904 (1899 incomplete), average monthly snowfall was: Jan., 13-4 in.; Feb., 4-1; Mar., 5°9 

4 Nov., 5°5; Dec., 4:1. Mean annual snowfall, 33-0 in.; maximum recorded, 34:2 in., Jan., 1896. 

S; LADNER—Elevation, near sea-level x 

: 146 TorTaL PRECIPITATION 

BES Ar rcteh Teeerecs | | asenetoceie 2507, | 3-42-f OFS4 |) PSS) OF 24 1-0-8211 0-25 fF 3-17 f 4°S9eh- S230: | Se 25vii eis ee 

oie | Bea 7-83 | 7-29 | 1-90 | 2°87 | 0-78 | 3-84 | 1-84 | 1-24 | 5-60 | 3-42 | 4-21 |/........ 
SRO e Ke heh 6-63 | 2-70 | 1°95 | 1-98 | 2°58 | 1-33 | 1-86 | 0-62 | 1-36 | 3-30 | 1-57 {11-08 36°96 

MPLS Li )- 2 saree ee 5-81 | 6°52 | 3-83 | 3-07 | 3°12 | 2-85 | 1-00 | 0-82 | 1-55.| 5-11 | 3-60 | 6-26 43°53 
Shy nae cea ae. S 3-01 | 3°41 | 2-34 | 2-61 | 1-07 | 1-61 | 3-41 | 1-59 | 1-12 | 4-97 | 5-O1 | 0-22 30°37 

1898222222222 2248-16 13575] 1-05 "]1-73 | 1-65°] 3-08 | 0-47 | 0-14] 1-99 | 3-24 | 6-51 | 2-94 "99:71" 

MISO9) ee sos Gta e417 2 23201 2: 69n i 4°02, | 02SG Os be) 4/534) L200) fos... 12-32 | 5°30 a alee 

" OOO Fe Ske tate tare GEO NOLOO ILOCOS | Oslo seznOes IloedowwOrOO), jaded ali termed oles siete Pesmnceste eis claves! sill siatate’s asere 
HOO es ge ee Aida esys D3 Meiers tee he acid ln 2a Leon ee ens ge cher eia lteweicicioelp tear aioe c Reus ea" Laveisuets + iiimterete ene en 

ME POO2 ek ee 3°76 | 5°08 | 3°12 | 1-56 | 1-88. | 0°92 | 0°95 | 0-52 | 2-70 | 3-25 | 6-55 | 4-90 35°19 
NGOS, scsi sue. te 5:05 | 1-49 | 2-30 | 1-76 | 1°84 | 2°21 | 1-11 | 0-86 | 6-06 | 4°86 | 8-38 | 4°65 40°58 
BOOBs ates see os 62225 16230) 5b 90-1 LOOT Or SOe jelrGo Bele Gia £220 alle 2s cclalisres. <0 D200) DP48 Wo aa sles at 
BOQOD. Ao cosshice, ouecs 4-37 | 2-16 | 4-10 | 0:40 | 2-20 | 1-64 | 0-75 | 1-82 | 8-81 | 3°40 | 2-68 | 5-37 37:70 
POIOG Ao eitea.b ays 6:85 | 4:90 | 1-80 | 0-51 | 3-07 | 1-20 | 0-25 | 0-40 | 6:93 | 4°37 | 6-79 | 3-37 40:44 
OO isc kia AS wa cat Lebo lesen. lytsocrOTOliniador io OOst lo 2 He Golo golp 35° 24 

- 1908.. 5:47 | 6:20 | 4°35 | 1°45 | 3-86 | 0-45 | 0:67 | 0:85 | 0-44 | 4-54 | 5-76 | 5-55 39°59 

met 009 6. 2-90 | 5°71 | 3-00 | 0-42 | 2°30 | 1-60 | 1-72 | 0-42 | 1-95 | 4°68 | 8:31 | 1°76 34°77 

’ OOS oe aiectiers 3-50 | 2-31 | 2-15 | 2-07 | 2-16 | 1-66 | 0-02 | 0:25 | 1-07 | 6-60 | 7-60 | 5:15 34: 54 
1100 Nie ee 2°99 | 2-21 | 1-95 | 1-05 | 5-65 | 1-10 | 0-90 | 0:60 | 3-00 | 2-70 | 7:91 | 8-88 38°94 

LOU eon hole, me 4-70 | 3-80 | 0:30 | 1°85 | 0°95 | 2-05 | 1-95 | 3:16 | 1°85 | 4°15 | 5-46 | 4-80 35°02 

BOL S008: Bato. 2-27 | 1-80 | 2°70 | 1°58 | 3:30 | 2°57 | 1-65 | 0:25 | 1°90 | 3-40 | 8-25 | 2°15 31°82 

Mee LOLA oe. aa 5:45 | 2°60 | 1-90 | 1-65 | 0°45 | 1:90 | 0-35 | 0:20 | 2-65 | 2-60 | 6-35 | 0°95 27°05 

LOUD cc cies esece me 2°90 | 1-85 | 1°90 |] 1°25 | 1°65 | 0°45 | 0:65 | 0°07 | 0°50 | 4°34 | 5°58 | 5°30 26°44 

; = Means..:...... 4°55 | 3-93 | 2-82 |] 1-78 | 2-29 | 1-60 | 1-14 | 1:06 | 2-64 | 4-04 | 6°15 | 4°70 36°70 

: During 1879-1915 (16 years complete), average monthly snowfall was: Jan., 7-2 in.; Feb., 4-4; Mar., 1°55 


~ Nov., 1:5; Dec., 3:6.: Mean annual snowfall, 18°2 in.; maximum recorded, 24°O'in., Feb., 1879. 


546 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
_ > Year | Jan. Feb. | Mar. April | May | June | July | Aug. | Sept. | Oct. Nov. | Dec. | Annual 


LADYSMITH—Elevation, 68 ft. 


. 147 ToTaL PRECIPITATION 
oO ES Sa ea weer cl Re eses ac spell inde, ses al Lime Nong reel crea ees rn 0-60 | 1°84 | 0-77 | 0-83 | 2-86 | 3°98 {12-12 | 2-69 ||....... A 
LOLA oko an ne 17°34 | 4-40 | 2-55 | 3°85 | 0-31 | 2-11 | 0-38 | 0:07 | 4°48 |10-26 |10-71 | 1-69 58°15 
TORR Sie ey 5:67 | 3°31 |.4-91 | 1°83 | 3-12 | 1-09 | 0-54 | 0-21 | 0-28 | 7-92 | 7-57 {12-15 48-60 


Snowfallin Jan., 1914, 21-5in.; Feb., 0:0; Mar., 3-0; Nov., 1:5; Dec., 1-2; totalin 1914, 27-2. Total snowfall 
in 1915, 2:5 in., all in Dec. 


LANGLEY—Elevation, 22 ft. 


148 Tora PRECIPITATION 
WBS eR) eee 3:50 | 6°12 | 4-82 | 1-52 | 2°37 | 0°44 | 1°33 | 0°47 | 4°37 | 4°87 | 6°53 } 1-90 38° 24 
Uy AVE iets Anshan 10°60) 11-21 11060010 2257. | 2230 12425 iar ds e294 bee. 10°92) 1 79578 18972) ae eee 
TSSOP eo wae 7°49 | 3-62 | 2-09 | 0-86 | 2-17 | 0-80 | 1-75 |} O-51 | 1°51 | 3°29 | 1°61 | 7°19 34°69 
ISS Lee yee ee 3°16 | 6°45 | 2-66 | 3-64 | 4-23 | 5-66 | 4:70 | 1°93 | 1°58 | 5-23 | 6°16 | 7°53 52-93 
L882 ee 4°96 | 6°05 | 7-36 | 4:31 | 1°84 | 2-00 | 4°67 | 2°07 | 2:27 | 7-48 | 4°85 | 8°60 56° 46 
RB SS TN ehG terete tae 7°64 | 4°50 | 3-72 | 4-23 | 1-25 | 1-62 | 0-18 | 0:50 | 3°49 | 4°59 |14-43 | 6°50 52°65 
1384 oe tes 7°65 | 4°00 | 1-97 | 2°51 | 1-71 | 3-48 | 1-03 | 6-05 | 5°36 | 7°48 | 2°44 | 2-24 45:92 
ESSE varie sis mess 11-721 9-03. | 2°05:1'0-38') 3°99 | 2-05.) 0732.) 0-035} 6-16 | 3*19 | S18 oe ieee ee 
TSG ee ee. 6°89 | 5°36 | 6:30 | 2°48 | 2°38 | 1-51 | 2-17 | 1°87 | 3°57 | 6:47 | 5:57 {10-04 54°61 
ASS 7c ioe en 8:12 | 7°44 {11-84 | 5°25 | 3-19 | 1-39 | 0°05 | O31 | 2°53 | 0°99 | 8-34 | 9-25 58:70 
ABSSSec ee peered 4-09 | 2-42 | 6:00 | 2:72 | 0°63 | 4°38 | 1°62 | 0-91 | 2°04 | 8°43 | 6°17 | 7°83 47-24 
VSSO eer ee 5°40 | 3-77 | 5°40 | 2:47 | 2°62 | 2-46 | 0-00 | 2-81 | 4-81 | 4°69 | 3-86 | 6°03 44-32 
SOA Ste ccc ea Vial slow ae adel See eee 5°05'| 5:68 | 0:90 4h 7°53 | 8°11] 8°75 | 5°88 j]........ 
ESOS. eos tes 6°57 | 6°83 | 4°66 | 3°83 | 4°91 | 3-07 | 0-71 | 0:52 | 5°41 | 0-99 | 6°31 | 7-96 51°77 
LS9G Fa wie ote 10°56 | 9°34 | 2°61 | 5-35 | 4:32 | 3°26] 0-00 | 1°86 | 1°38 | 4-11 {11-00 {12°06 66°65 
USOT oeetee ats ols 8°34 | 5°99 | 6-10 | 3-68 | 5-29 | 2°56 | 3°52 | 0-81 | 3°40 | 2-50 42 |10°21 61-82 
VSOS airs wie 5°36 |10°77 | 3°82 | 2-97 | 3-06 | 4-21 | 1°25 | 0:50 | 3°80 | 4°74 | 8-46 | 5-30 54-24 
SOO Late can aie at, 9:91 | 5°89 | 2°94 | 4-33 | 4°63 | 2-14 | 0-92 | 4°56 | 1-48 | 5°78 |14°59 {10°77 67-94 
TSO. ere anes 6° 83.}. 5210))).8* 89 14-08 1 4-98) (786) 1°65, | 2°82.) 22 tb ob i2< 74a a ee ee ee ee A 
Means......... 7°16 | 6°33 | 5°21 | 3-18 | 3-21 | 2-94 | 1-63 | 1-63 | 3-49 | 5°08 | 7°47 | 7-53 54°86 


’ 


During 1879-1900 (1890-94 no record), average monthly snowfall was: Jan., 9° hae in.; Feb.,6°9; Mar., 3°63 ; 


Nov., 2°1; Dec., 6:1. Mean annual snowfall, 28-4 in.; maximum recorded, 26-5 in., Jan., 1880. 


LAZO (LITTLE RIVER)—Elevation, 12 ft. 
149 ToTaL PRECIPITATION 


ON ae ete wes | Eras atnel| arate atoll tdeders ree Loewy 0-23 | 2°38 | 0°32 | 0-62 | 6:23 | 9-43 | 8°69 | 6-69) oo. ae. 
OVO ene relat ee | 5:76 5:46 | 3-08 17 (VO 2240780710" 22) al O2) | hood ta Os la OO RS 44-50 


Snowfall in Nov., 1914, 0-8 in.; Dec., 6:6. Total in 1915, 4-8 in., all in Dec. 
LAZY ‘L’ RANCH (7 m.S. OF MAMIT LAKE) 


150 ToTaLt PRECIPITATION 
LOIS Sie ee eke sms ecestes, | ARE Sa TE Ss rene eet Copan Sets we Pir Ag fae gi 8 Teen Dekalb) Laeger od ip oe 1-28 | 2 0: 95 alee tae 
VOUA Sea ene | 3°18 | I> é6'| 1°04 | 0-76 | 2:74 a 37 | 0°10 | 0°16 | 2°02). Pels>) Ae s7 | 1:10 16°14 
LOLS peer: Lene 1°95 | 0-54 | 1°41 | 1°24 | 3-16 56 | 1°52 | 0-41 | 0°65 | O-11 | 1°04 | 1°66 16°25 


Snowfall in Oct., 1913, 9-5in.; Nov., 14:5; Dec.,9°5. In Jan., 1914, 28-2; Feb., 16°6; Mar., 10°0; April, 
4-0 3y May, 4:0; Nov., 17°8; Dec., 11-0; totalin 1914, 91:6. InJan., 1915,19°5; Feb., 5:4; Mar., 4:1; April, 
7:7; May, 0:5; Oct.,0°5; Nov., 10°4; Dec., 16:6; total in 1915, 64°7 in. 


LILLOOET—Elevation, 840 ft. 


151 ToraL PRECIPITATION 
DSP pease Wane eee sant 0-60 | 0-49 | 0-45 | 0-17 { 2-08 {| U-3U | 1°52 | 0-17 | 0-37 | 0-90 | 2°4 1-00 10°53 
aby A reat an ye ae 3:00 | 1-63 } 4°27 | 0:75 | 2-29 | 2°31 | 2°24 | 0-30 | 1°10 | 1-03 | 0°83 | 2°32 22:07 
ESSO ose lee a 1:77 | 1-10 | 1:31 | 0°47 | 1°06 | 0-50 } 0-79 | 1°70 | 1°13 | 0°71 | 0:57 | 2°08 13:19 
a Rotel Weare nang) Put y ed 1-46 | 1-62 | 0°35 | 0:90 | 2°47 | 1°12 | 1°47 | 1°52 | 2-11 | 0°58 |] 0°75 | 2°95 17°30 
LSS 2 eas 2°70 | 0-95 | 0-20 | 0-53 | 0-18 | 0°80 | 0-42 |} 1-22 | 0-89 | 1-02 | 0-93 | 1-66 11:52 
L883 5. ee es et 2:27 } 0:30 ib 0:64 | 0°68 | 2°90 | 0-14 | 0-10 | 0-69 | 1-54 | 3-85 |......]]....... : 
Means......... 1:97 | 1-02 | 1-10 | 0°58 | 1°46 | 1°32 | 1°10 | 0-84 | 1-05 | 0-96 | 1°57 | 2°00 14:97 


During 1878-83 (1883 incomplete), average monthly snowfall was: Jan., 9-4 in.; Feb., 6-4; Mar., 3-0; Oct., 
OFZ Nov., 3:8; Dec., 7-2. Mean annual snowfall, 30°0 in.; maximum recorded, "17-2 bevy, Dec. .» 1879 


LOUIS CREEK (BARRIERE VALLEY)—Elevation, 1,230 ft. 


152 ToTau PRECIPITATION 

TOUS ; ots 2 h | Se ae i tae | eee: [eat Weker28 ees et Bos 2e |< Gare Ne 2a reas A en i [aero 8 ee ese 
LUMBY 

153 ToTaL PRECIPITATION 
ert. coated [eee ties! She eel ete SA s cae Cae eee! seed heanen tae | wee (pean teak E36. | T= '508 (= Bs Zier ee ; 
LOTS IN pee sracates 3-11 | 1-05 | 0°53 | 0-69 | 1°63 | 3°48 | 1°71 | 1-11 | 1°30 | 1°82 | 1°46 | 0°45 18-34 
OU A ee es 2°45 | 1°69 | 0:67 | 0:75 | 0-91 | 2°33 | 1°00 | 0-00 } 1°41 | 1°20 | 1°26 | 0°68 14°35 
LONE ramet Loci 0:98 | 0°36 | 1°49 | 1°29 | 3°47 sa ae I eel OBS rie? Se tad ec als | ecelaretcd'luejcksk atte ee tetetes SAGARA 3 
Means (tiesto. 2°18 | 1:03 | 0-90 | 0-91 | 2:00 | 2-91 | 1-36 | 0-56 | 1-36 }] 1-46 | 1-41 | 0°96 17-04 


*Observer went to the war, record suspended. 
Snowfallin Jan., 1914, 24-5in.; Feb., 16-9 ; Mar.,6°7; Nov., 12°6; Dec., 6°8; totalin 1914, 67-5. In Jan., 
1915,.9°8; Feb., 1°3 in. 


v 
f 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


of Year 1 Jan. Feb. Mar. | April | May | June July Aug. | Sept. Oct, | Nov. | Dec. | Annual 
i. LYNCH CREEK—Elevation, 1,900 ft. 
Ve 154 ToraL PRECIPITATION 
I to (CO Laces ev. [cavdecdueusscliccucdlececcsfev sees 1-341. 1-74. [ 2) 14 ¢- 2°93 | 1°32 1h 
‘ OE 4°62 | 1-30 |] 1-63 | 2-20 | 1:48 | 1-07 | 0°35 | 0°05 | 2-92 | 1:75 | 2-20 | 1-40 20:97 
UNDO aa 1-55 | 1-08 | 1-76 | 2:45 | 4-29 | 2-12 | 2-68 | 0-06 | 0-60 | 1°89 | 2°53 | 1°57 22°58 


te Snowfallin Oct., 1913, 13-5in.; Nov., 12-3; Dec., 13-2. In Jan., 1914, 28-0; Feb., 10-0; Mar.,5-5; Nov., 
i ea 14:0; totalin 1914, 61-5. In Jan., 1915, 15-5; Feb., 6-7; Nov., 22:6; Dec., 15°7; total in 1915, 
: *5 in. 


LYNN CREEK (N. VANCOUVER)—Elevation, 637 ft. 
Tora, PRECIPITATION 


eta ee oe eee aids «aos. eae 1-86 | 2-86 | 0-53 | 5°30 | 7-44 [15-81 |11-78 ||........ 
20:46 | 6-90 id:37 4°95 | 2°88 | 4-96 | 0-00 | 1:66 {11-21 | 2-34 ee | 3°16 | 80-21 
5:66 | 4-70 | 6-47 | 6-25 | 5-91 | 2-11 | 2-37 | 0-00 | 3-29 {10-79 |14-37 |12-06 73°98 


Snowfall in Jan., 1914, 15-0 in.; Feb., 5-0; Mar., 5-0; June, 2-0 (hail) ; Nov., 2-1; total in 1914, 29-1. 
Total snowfall in 1915, 9-6 in., all in Dec. 


MALAKWA—HElevation, 1,215 ft. 


156 ToTraL PRECIPITATION 
Ce 1 abe fag | ree | Neh eek ae 1-20 | 2-02 | 1-39 | 0-43 | 2:79 | 1-77 | 4°83 Lael Saar log r 
Mueavio........... 2-31 | 0-91 | 1-06 | 2-12 | 3-51 | 4-40 | 3-99 | 1-10 | 2-62 | 3-57 | 2-63 | 4-98 33-20 
a. 


: Snowfall in Nov., 1914, 1-0 in.; Dec., 11°5. In Jan., 1915, 23-1; Feb., 9-1; Nov.,19°5; Dec., 37-5; total 
in 1915, 89-2 in. 


MAMIT LAKE—Elevation, 3,300 ft. 


. 157 ToTaL PRECIPITATION 
“ Fi eee ne ea ec ee eee ee a ae ee a ee ee ee ee Oe ee ee ee ee ee ee a ee 
Mme i014........... | RE eg | a GNe | PR 1-46 | 0°40 |...... | 2-10 | 0-53 | 1-21 | 0-37 | PE ee 
Me 2915........... ! 1-55 | 0:65 | 1°45 | 0-79 | 3-15 | 2-81 | 1-59 | 0-23 | 0-97 | 0°65 | 1-05 | 1-21 16-10 
a Snowfallin Nov., 1914, 5-Oin.; Dec., 3-7. In Jan., 1915, 15-5; Feb., 6:5; Mar., 0:5; Nov., 10:5; Dec., 
Ps 7°53; total in 1915, 40-5 in. 
ae MARY ISLAND—Elevation, 25 ft. 
a Toran PRECIPITATION 
ce. 4-G0 Wis. ioe 


3°05 | 0-71 | 2-79 | 0-31 | 1-57 | 6-33 | 7-90 [11-73 
| wey lit68 | 48-38 


3°44 | 2-70 | 0-34 | 0-96 | 0-43 | 0-74 | 9°39 
) MASSET—Elevation, 30 ft. 
‘ 159 ToraL PRECIPITATION 
he MERU ee ec eke r,s fies g al aretves Sod ce oe dod anes os 9520} 2°37. th a er feast 1.3°62 f O-66° 3-04 fines. a: « 
les SOS dae so cies @ aco 14°95 (13°90. | 2-86, 113" 40) 115* 75") 5*40:] 4°30 7 0°30: (75... 6] .ee an Bas VETS hes sat nc 
} LOD ae eek eer PCA OUeoP ym esc sD lees peer Ne ees cs lee he cee leaeet on os 0-70. | 3°05 } 6°80 | 8+05. | 5°42 jl....-... 
NO 3-40 | 2-00 | 2-10 | 2-80 | 7-70 | 3-15 | 5:25 | 3-25 | 0-80 | 5-00 | 6:28 | 4-60 46°33 
UL ce ae nee Bron ono Osa ae toy leomOmcpe le col, 4s oOn is wegen pres OU leycutas «'tetctnn sa pare wits 'o| Pelee eters oie 
MET stays e. 2 3°35 | 5-71 |.4°44 | 2-07 | 1-60 | 0-65 |} 6-50 | 2-80 | 1°17 | 2°35 | 1°35 | 4:00 35°99 
LN) Os Bees 8-20 | 3-50 | 2-15 | 8-80 {16°35 | 6-40 | 0-35 | 2-65 | 2°75 |10°15 {11-65 | 9°51 82-46 
CL ea G500 se son tO Ori a: 00. |) Seon Oar lear Our le ls so (Ore dole wes obec ste (ale Sicts ll na Bieanterot © 
OUI i sibs s dow ase 1-70 | 2:15 | 4-82 | 2-05 | 6°53 | 0-00 | 0°65 | 8°35 |10-65 | 6-40 | 5-60 | 7-50 56-40 
MF OU0. bee ees 8-05 | 0-80 | 2-05 | 3-25 | 0-90 | 3-16 | 0-65 | 3-60 | 4-85 | 3-70 | 6°72 | 1-60 39°33 
Me LOOTs... ws eee 0°40 | 3-05 | 3-75 | 3-75 | 2-00 | 0-85 | 1-70 | 3-98 | 0:39 } 4-08 | 9:02 | 6-52 39-49 
Ser Ske ifsie. ale 5-82 | 3-40 | 3-57 | 4°56 | 3°16 | 2-59 | 2-46 | 0-94 | 5-06 | 6-50 | 2-35 | 3-59 44°00 
my TT OSS Se ee 3:55 | 3:30 | 2-72 | 1-24 | 0-86 | 2-42 | 4-81 | 5-49 | 6-88 | 5°45 | 3:27 | 3°37 43°35 
‘ GS eee a ar 37 Go eal tae: BOs a yaa ne DOT roe OL Marto LesG, (eaten ee OL Lis he ee ead) Cela. || berategeyetattele 
2 Oa 5:20 | 3-37 | 4-70 | 3-78 | 1-13 | 3-42 | 2-44 | 0-41 | 3:64 | 3-37 | 4:76 | 5-78 42-090 
} LD) Ue yee en 5:17 | 2-89 | 0-20 | 1-63 | 1°83 | 1-92 | 0°30 | 1-96 | 3-91 | 6-48 | 4°59 | 5°22 36-10 
iy OMS hee trea cts. 5-10 | 2-35 | 4-59 | 4-81 | 3-10 | 2-51 | 2-26 | 2-13 | 6-52 | 8-59 {12-06 | 9°36 63°38 
| haba Se eae eee 6-81 | 2-15 | 1-15 | 4:07 | 1-52 | 0:83 | 6-07 | 2-53 | 5-60 | 6-86 | 7°60 | 3°54 48°73 
x, LO etye apse: cp oye ld 7-41 | 4-69 | 5-06 | 6°39 | 1-18 | 2-80 | 2-26 | 3-75 | 5-28 |14-48 | 9°16 |10°25 72°71 
; IN A 5:97 | 3-82 | 3-12 | 4-93 | 4-26 | 2-36 | 2-99 | 2-78 | 4-16 | 6°34 |' 6°32 | 6-00 53°05 
ak During 1898-1915 (3 years incomplete), average monthly snowfall was: Jan., 15°2 in.;- Feb., 59° ; Mar., 4°1; 


ean 2-0; Oct., 0-1; Nov., 3:2; Dec., 7-4. Mean annual snowfall, 37-9 in.; maximum recorded, 53-0 in., Jan., 


a METCHOSIN—Elevation, 80 ft. 
eu 160 Tota PRECIPITATION 


MOUS Re ee eee, ites pees ea Stes Bae [ewer eect stare I Nione Se terete tha, ners | 0-01 | 0-42 | 5-55 | 6-78 | 7-41 [l....... t, 
Snowfall in Dec., 1915, 0-5 in. 


McCLURE LAKE (TELKWA)—Elevation, 1,670 ft. 


161 ToTraL PRECIPITATION 
‘i 10) US 2 ae ae ee Nees rere AS nem ret Lunes ty eriteal| SER Meni aie cy (UA aes cmc eee Mens (Ld, Denar a dice "sca ts be CS a Kn ee ee ae 
My GSS ee 1-80 | 2°79 | 1-02 | 0°65 | 0-31 | 1°29 |} 1-68 | 0-21 | 1°78 | 2°20 | 3°27 | 0-95 17°95 
OM ast fe) 02: 0°65 | 1-12 | 3-10 | 4-00 | 2°38 | 2°23 | 2-46 | 0-82 | 1-33 | 3°51 | 1-10 | 1-00 23°70 


Snowfall in Nov., 1913, 8°7in.; Dec., 9°0. In Jan., 1914, 18-0; Feb., 26°5; Mar., 10°2; April, 1°0; Nov. 
5°7; Dec. 9°5; total in 1914, 70°9 in. In Jan., 1915, 6-5; Feb., 11-2; Mar., 3-0; Oct., 11-5; Nov., 11°0; 
Dec., 10°0 ; total in 1915, 53-2 in. 
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| y. 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. Feb. Mar. | April | May June July Aug. | Sept. Oct. | Nov. Dec. | Annual ? 
¢ 
McCOY LAKE (ALBERNI) ‘ 
162 ToraL PREcIPITATION - 
T8066 COS Ale etd REET e oe | a cee ee Ele eae Se eens 0-93 | 0°60 | 5°56 [14-99 }23-60 |{........ ¢ 
ERO TMi eerrhen am Hi“46 | 7°63 | 7°39 | 4°80 | 1-69 | 2-55 | 2°31 | 1-83 | 2-15 | 3°74 | 9-97 {16-91 72-96 = 
L8OS ates OS Tye so: eal ee Pe [ete a ee aa PRs Ihe yaa east Al febiion Pole Sr Soba G Gt wo AR Ot Y 
Snowfall in Noy., 1896, 18-5 in. In Jan., 1897, 9-0; Feb., 3-0; Mar., 7-9; Nov., 11-5; Dec., 1-0; total in % 
1897, 32°4in. In Jan., 1898, 4:0; Feb., 17: ‘0 in. $ 
2 
MIDWAY—Elevation, 1,914 ft. 53 
163 ToraL PRECIPITATION % 
Poe Si a er OE a en ee ee ee ee aa ee eR ee 4 
EROS We ee eee Ieee meal ekce es hee | occa gy eee PORE fe means | emusic [enge toueriate 0-05 | 2°35 [ 0°33 | 0:68 | 0°84 ||..-..-.. J 
ESOG Ne ee ce 0-65 | 0-34 | O-11 | 1-18 | 3-06 | 0-62 | 0-00 | 0-32 | 1-05 | 0-42 | 1-00 | 1-60 10°35 * 
USOT ease 0-40 | 0-70 | 0:60 | 1-04 | 0-73 | 1-55 | 1-83 | 0-70 | 0-79 | 0-70 | 1-33 | 0-80 11-17 x 
LSOSU Na cea ee 0-90 | 0-58 | 2-88 | 2-10 | 3:77 | 1-40 | 0-92 | 0-64 | 0-58 | 0-40 | 1-25 | 1°25 16°67 % 
LN a aa 0G 2-38 | 1-12 | 0-36 | 0-54 | 1-65 | 1-51 | 1°34 | 3-34 | 1-41 | 1-07 | 2°20 | 1°33 18-25 E 
LOOO Maree tae 0-55 | 0-28 | 0-51 | 0-82 | 1:96 | 0-81 | 0-46 | 1-09 | 1-52 | 1-82 | 1-86 | 1°48 13°16 € 
TOOTS Gone aoe 0-88 | 0:37 | 0-73 | 0-60 | 2-71 | 1°95 | 0-15 | 0-41 | 1°44 | 0-00 | 0-55 | 0-30 10-09 z 
LOO 2 3 ie ea 0:49 | 1°48 | 0-62 | 0-55 | 1-82 | 0-63 | 1-19 | 0-00 | 0:66 | 0-00 | 0-46 | 1°33 9°73 t 
EOOS Ari aeiee ees (ONS 0 Nan a Oe 18 es Wk OA ASS eters al nett i nes) (ee ie el eR Peni weal Pyrsalaenel KA dincralty Geo Ati oe oe 2c 5 . ¢ 
TOO4 ea tie ae OF S2a 20% 5O | AO OO een. cal aeotcentres | ctetets terol eae yenct sr alieeodets aol 'syainae «| ole ovecg wip clonaae ete lf Gitar ean ee 5 
Means......... 0-84 | 0-61 | 0-73 | 0-98 | 2-24 | 1-21 | 0-84 | 0-82 | 1-22 | 0-59 | 1-17 | 1-18 1] 12°43 i! 
During 1895-1904 (1896-1902 complete), average monthly snowfall was: Jan., 7:6 in.; Feb., 4*°9; Mar., 1°8 ; 
Nov., 6:0; Dec., 9°9. Mean annual snowfall, 30:2 in.; maximum recorded, 23°83 i in., Jan., 1899. 
MILL BAY (NASS)—HElevation, 30 it. 
164 E Torat PRECIPITATION 
MOD Si steamer eerie, sit | Mente (Ui ater Bos. erin aera yc HEPA ratrr  armideets all is ing ee eae Se Fe 9-99 {18-40 {10-20 {14°04 jf........ 
1 OVA. ass sitters | 3°66 | 6-55 | 6-13 | 4°67 | 3-67 | 1-40 |10-24 | 4-20 | 8°88 | 5°89 110-36 | 3°14 68°79 
NIG Ty eee eae ata 6:53 |. 4°96 | 2-03 ).7-56 | 2-15 |-3:26 | 2-52 | 2-5 6:16 {16-98 | 9°43 | 9-70 73°87 — 
Snowfall in Nov., 1913, 28:2 in., Dec., 14:7. In Jan., 1914, 17-5; Feb., 15:5; Mar., 3-5; Nov., 7-5; Dec., 
21°5; totalin 1914, 65:5. In Jan., 1915, 15-0; Feb., 40-5; Nov., 16-0; Dec., 36-0; total in 1915, 107-5 in. 
MONTE CREEK (DUCKS)—Hlevation, 1,156 ft. . 
165 ToraL PRECIPITATION & 
OOS amr. 2 ey Se (eee bt Ph epee Bente races | Be ayagn eh sooo aA ace thes 942) (72°47 +'0239 | 0°34) 0°36. | "0-585 eee 2 
NOOO ers, Mak tat 0-61 | 0-76 | 0:21 | 0-10 | 0-28 | 1-08 | 2-34 | 0-38 | 1-24 | 0-75 | 0-65 | 0-16 8-56 
ORO Sie on ae 0:17 | 0-42 | 0-25 | 0-70 | 0-63 | 2-07 | 0-42 | 1-71 | 0-28 | 1-78 | 0-74 | 1-70 10:87 
OR et te Gar Or 43 20215. (M0285) (OP 3551 kOe Pons | eee ote 0-52, | 1206 171229) L0-O3M i osO4) | oils See eee ( 
LOT i atdece iNav shee 1-45 | 0-15 | 0-00 | 1-44 | 0-27 | 0-74 | 1-97 | 1°30 | 1°11 | 0-85 | 1-11 | 0-55 10-94 
LOWS Aaa etsy 1-23 |.0-60 | 0-02 | 0-17 | 0-68 | 2°85 | 2-23 | 1-06 | 0-18 | 1°42 | 0-81 | 0-02 11°27 
NOVA Sei. slow errs 0:84 | 2-08 ‘Ls 0:15 | 0-60 | 1-09 | 0-98 | 0:38 | 1-20 | 0:76 | 1:00 | 0-78 9-86 
LOLS ee oe werk. Terg Opal Seer te 1-32 } 0-28 | 1-64 | 3-54 | 0°79 | 0-98 | 0-41 | 0-38 | 0-17 | 0-88 jj........ 
IMeGanisiae: solute 0°93 | 0°69 | 0-30 | 0-46 | 0-88 | 1°90 | 1°21 | 1°17 | 0-76 | 0-79 | 0°85 | O-81 10°75 : 
During 1908-15 (1909-14 complete), average monthly snowfall was: Jan., 7-9in.; Feb., 6°1 Mars 0°3; April, 
O-1; Nov., 3:2; Dec., 7°3. Mean annual snowfall, 24:9 in.; maximum recorded, "17> yero cae Boo oe 1911. 
MOHA (NORTH FORK BRIDGE RIVER) : : é 
166 Torau PRECIPITATION 
tO I Tene oe Ee eae || ogee ae eae | pre We Week Bey) ee rane Mop aal Ca le ieee ey be! ae, Ve 0:.6% |.2° 95.4) (OE ieee . 
OAT ene oe ahaee ° 0:19. u | 1:03 | 1-75 | 0°14 ‘a7'| 0 0:19 | 3°21 | 0:30 : 
POU aerate anche 0:27 1-60 | 1-36 | 1-28 1-55 | 1-08 | 2°28 | 
Snowfallin Nov., 1913, 14-0 in.; Dec., 0:2. In Jan., 1914, 8:0; Feb., 12-0; Nov., 7-0; Dec., 3:0; total in 
1914, 30:0. In Jan., 1915, 6-5; Feb., 0°2; Nov., 8°2; Dec., 17:0; total i in 1915, 31° 9 in. 5, 
NAKUSP—Elevation, 1,413 ft. 3 
167 ToraL PRECIPITATION § 
POL 2 alee re elie eet eer 0:36 | 0°95) (21252 | 2°39.) 2-95] 4-81 jk- 14 (| 293) (22:75. W Sek2 ieee : 
OTS ecm ce ete 4-81 | 1°86 | 2-01 | 0-55 | 1-68 | 2-53 | 1°55 | 2-35 | 2-89 | 1-97 | 3-36-1.1°18 26-74 ¥ 
LOU AC ae eee 5-24 | 1°54 | 0:96 | 3-07 | 1-65 | 2-43 | 1-57 | 0-93 | 2-90 | 1-98 | 3-31 } 1°58 27-16 . 
LOLG Sos a oe 2:00 } 1°62 | 1-02 | 3°85 | 4-57 | 3-70 | 3-11 | 0°63 | 1-05 | 2-84 | 2-01 | 3-53 29-93 
Mearisy 673" 4.27 4-02 | 1-67 | 1-09 | 2-10 | 2°35 | 2-76 | 2°29 | 2-18] 2-00 | 2-27 | 2°86 152-35 27°94 i 
During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 33:2 in.; Feb., 10°4; Mar. 5:0; — 
Oct., 0-3; Nov., 10°3; Dec., 20:7. Mean annual snowfall, 79-9 in.; maximum recorded, 47:3 in., Jan., 1913. : 
Fa 


ie, 


¥ a 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. Mar. | April | May | June | July Aug. Sept. | Oct. | Nov. | Dee. } Annual 
ye ns NANAIMO—HElevation, 125 ft. 
168 ToraL PRECIPITATION 
J a 1:67 | 1-38 | 2°28 } 3:42 | 3:67 | 0-44 ] 2-02 | 0-86 } 3°83 | 1-44 | 7-48 | 4-24 32°73 
ven . See Bt POC Oa MI MOMOUE soe te onal LAN 28 0OF|§ OPAQONS PIL GAR adie bie | Cates che he pol Pettis coe ltiea seams 5 
oe) a oan i oh asd. chawteey] vce svfiecc ts bones [0°55 | 0-00 | 2-80 | 0-36 |'3-37 112°94. [hoo ay 
PSG Recs Ses seh ayia, ol 14-38 | 6-82 | 1-46 | 1-30 | 1-96 | 1-39 | 0-00 | 0-53 | 0-79 | 2-85 |.8-41 | 9-48 49-35 
CLO AS A a oe 4:03 | 2:96 | 4-39 | 1-15 | 0-76 | 2-11 | 1-72 | 0-68 | 2-20 | 2-39 | 7-57 |12-94 42-90 
MOR ties cass ba kw 2°92 | 7-34 | 1-78 | 1-97 | 2-12 | 2-74 | 0-30 | 0-00 | 1-70 |: 2-50 | 6-45 | 4-34 34-36 
{Loh ee eee 7:53 | 4-68 | 2-61 | 1-72 | 2-03 | 0-91 | 0-73 | 1-77 | 1°17 | 5-91 16-33 | 6-86 52-25 
Oe ats or. s 5 disks 7°66 | 4:23 | 7-07 | 1-66 | 3-73 | 3-12 | 0-80 | 0-64 | 1-03 | 4-39 | 7-15 |11-41 52-89 
{Ue aa 8-41 | 4-67 | 1-83 | 2-36 | 1-81 | 2-54 | 1-02 | 0-20 | 1-65 | 2-49 | 8-32 | 4-79 40-14 
OO eee, fs, cis. eres 5:34 {11-08 | 3-74 | 1-24 | 2-15 | 1-30 | 0-80 | 0-75 | 1-26 | 2-10 | 7-82 | 8-83 46°41 
OCR eae 5:12 | 2-64 | 3-41 | 1-56 | 0-81 | 2-63 | 0-45 | 0-61 | 3-34 | 3-21 | 9-52 | 3-43 36:73 
LEG es 8-78 |10-61 | 6-38 | 1-68 | 0-91 | 0-94 | 0-96 | 1-39 | 0-40 | 2-31 11-18 |10-66 56: 20 
PMI t, Sic ccete.s > 8-17 | 5-70 | 5-66 | 0:84 | 1-46 | 2-36 | 1-48 | 1-74 | 5-38 | 3-84 | 3-36 | 5-47 45-46 
LOCC SAA ae 6:27 | 4-52 | 2°93 | 0-50 | 3-12 | 2-67 | 0-23 | 0-14 | 4-63 | 5-05 | 8-64 | 7-24 45°94 
OS eee 4-52 | 4-92 | 2-87 | 2-60 | 1-34 | 2-12 | 0-72 | 0-58 } 2-95 | 0-89 | 6°57 | 8-18 38° 26 
MEO ict oieuste a a's 9-83 | 6:05 | 3-37"| 1-98 | 2-53 | 1-00 | 0-63 | 0-70 | 0-51 | 3-17 |11-25 | 6-02 47-04 
EMS cl & snces a, fe 7-48 | 5-65 | 1:90 | 0-35 | 1-97 | 0-65 | 0:93 | 0-74 | 1-02 | 2-96 111-90 | 4-07 39-62 
LOE nena 6-24 | 2-45 | 1-04 | 1-05 | 0-83 |. 2-56 | 0-24 | 0-85 | 1-25 | 3-95 | 8-45 | 6-74 35°65 
“Ab ee Vues} Le6o 4-064. 1-12. 3°08: | 0593 }-O804- to. hl ous. a Gy Wn a eT Cd) ie 
ESAS rote, SBS 754 EE oe hee renee (neared Fane) ee ens Bees ae A500 SFL p 5° So Woes : 
| DS a ae ee Lee tet te tO oe oe Poy poke 2PTIt ES Sh op OF SE 21S se Se 7-00 WB OT. Wk eg 
TA ie cece. acs, as 10-89 | 2-59 | 2-54 | 2-60 | 0-16 | 1-70 | 0-10 | 0-33 | 4-03 | 6-13 | 7°62 | 2-16 40°85 
eae rert cy etece coe 3°85 | 3-27 | 2-98 | 2-18 | 2-84 | 0-44 | 0-81 | 0-15 | 0-38 | 5-61 | 5-87 | 8-47 36:85 
WVEGHNS:. cies. sks | 6:34 | 4-84 | 3-10 | 1-74 | 2-02 | 1-79 | 0-74 | 0-66 | 2-05 | 3-12 | 8-16 | 6-76 41-32 


During 1892-1915 (19 years complete), average monthly snowfall was: Jan., 12-7 in.; Feb., 6-3; Mar., 2:2; 
Nov., 3-1; Dec., 2:2. Mean annual snowfall, 26-5 in.; maximum recorded, 48-6 in., Feb., 1893. 


NANAIMO*—HElevation, near sea-level 


169 ToraL PRECIPITATION 
1S) esas Sees Sah ee Gein ie pe shOri2- 40" 262" 2°68 (°0-S2 1 0+23° 1 1°73) {2° 5. F-7: 08 14°70 [lM eee 
PO ee Sales ss 5-90 | 8-96 | 3:57 | 1-34 | 1°89 | 1-14 | 1-12 | 0-89 | 1-00 | 2-02 | 7-02 | 8-36 43-21 
BOS ety che so 4°43 | 2-16] 2-75 | 1-79 | 0-70 | 2°63 |] 0-96 | 0-79 | 3-58 | 3-68 | 9-78 | 3°36 36°61 
OWA eS aS eis. 7°43 | 8-59 | 6-64 | 1°83 | 0°93 | 0°98 | 1-16 | 1°33 | 0°47 | 2-22 }10-37 | 9°39 51°34 
SO rete so ates Br Ul 5: 22, 1 6*09. | £02}. 153-1 2-06 } 1-92.) 1-+60-} 5-58] 3-63 | 3*81° |. 4°78 42:81 
POG oncic nierens 5°44 | 4-62 | 3-00 | 0-74 | 3-12 | 2-32 | 0°28 | 0-14 | 5-03 | 5-29 | 8-61 | 5:94 44-53 
LOOSE at 3°45 | 5-68 | 1-91 | 2-94 | 1-54 | 1-68 | 0°65 | 0-53 | 2-74 | 0-74 | 6-74 | 7:02 35* 62 
UISUUSY ere eee es 9-40 | 6-70 | 3°07 | 2-02 | 2°36 | 0:54 | 0°64 | 0:66 | 0-10 | 3-34 |11-39 | 6:02 46°24 
“tO BUe aay Se See Ca ya ner Ls the LT Woes Ae wl ee Rk geen. abs, cunt oar ated hs satel 2 eu eek ebeaavacted Pein artteen 
MEANS cls Soh.s 6:44 | 6°08 | 3°35 | 1°58 | 1-71 | 1-75 | 0-88 | 0-77 | 2°53 | 2-93 | 8-10 | 6-20 42-32 


During 1901-09 (1901 and 1909 incomplete), average monthly snowfall was: Jan., 8:7 in.; Feb., 6-1; Mar., 
1-8; Nov., 2:4; Dec., 1-5. Mean annual snowfall, 20:5 in.; maximum recorded, 25-7 in., Feb., 1904. 


NANOOSE BAY—HElevation, 130 ft. 


170 ToTaL PRECIPITATION 
BOT? oc... EES RUE PE eS, aay ree OS ie oe ee 2iBas | tess V264O 1 Ft 4 2-58 We Oe oe 
Li Ses eee eae ZoisSeteo~s tuincoui lo OOnl Me tou 2onOn al wotet Le LO) loo Socios CO tins comtyec ao 29°45 
Me se gate ss O17 | 2226.) 2-60 2-60 |. O- 14 | 3: 15-10-16 -|-0-25 | 4-62) [16-12 1 7-236 | b-44 39-86 
ON AS ae 2-91 | 3-89 | 1-66 | 1°32 | 2°37 | 0-78 | 0:55 | 0:25 | 0°47 | 4°85 | 5-49 | 4-06 28:60 
INTCANIS: 5.0 he 6 4-75 | 2-47 | 1-86 | 1:96 | 1-58 | 2-01 | 0-68 |! 1°12 | 2-29 | 4:29 | 6-95 | 3:07 |i 33-03 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 6-6in.; Feb., 1:1; Mar., 1:9; Nov., 
52; Dec., 0-7. Mean annual snowfall, 15-5 in.; maximum recorded, 15-7 in., Nov., 1914. 


NARAMATA—Elevation, 1,150 ft. 


171 TorTaL PRECIPITATION 
IBS 5 O55 i aero erat Mae pai tegen O-1Se 133) or orl Us saul Osore OF O4 te te kOn ORAOr TS. taal aie ay eect ns 
Areas cre coe aia Liste es 0°32 }' 0-33 | 0:39 | 1°07. 11°22 |:0°24 | 0-21 | 2+40 | 0:85 | 0:97 | eS Uses 
MOUS ev ccs. vs alee 6 0-71 | 1-19 | 0:42 | 2°75 | 0-71 | 2-08 | 0°18 | 0-74 | 1-01 | 0:49 | O- 11°81 


Snowfallin Feb., 1914, 3-2in.; Dec., 5:0. In Jan., 1915, 3-2; Dec., 0:7 ; total in 1915, 3-9 in. 


NASS HARBOUR—Elevation, 20 ft. 


172 TorTraL PRECIPITATION 
OOO Eee tac Ta ciated: 8-15 | 5°70 | 7°24 | 5°07 | 5-83 | 2-68 | 3°88 | 3:86 112-33 |10°63 | 3°84 |{........ 
POO aie ayer eae s 12-25 | 6-38 | 5°89 | 3°66 | 3-19 | 1-32 | 3-02 | 9-89 | 6°39 |15°26 | 8-62 {13 18 89-00 
WOOD era oaks 8-45 | 1-70 | 4°64 | 2-69 | 1-98 |.2-55 | 2-66 {11-58 |10-07 | 6-39 | 7-99 |12-46 73°16 
NOOB ie cies cake 6.6 7-51 | 3-00 | 1-82 | 3°52 | 2-05 |] 1-61 | 4°07 | 4:26 | 7-59 122-27 | 6:09 |} 9°64 73°43 
1 (0 et ar ere 10:01 | 0-93 | 2-58 | 4°41 | 5-29 | 4-35 | 3-20 | 1-24 {15-00 |10°62 [12-29 | 9-82 79°74 
OOS ae yeh ie oe 0-70 | 4:88 | 2-49 | 4-45 | 4-30 | 1-36 | 4-49 | 7-24 |10-23 | 7-69 J12-51 j11-99 72°33 
POOGHe cere ctoe..s TOCA Ol eee 2:17 | 6:23 | 2-08 | 4-69 | 2°86 {10°34 |...... 8535) 1°9*25) 1 GSO" lace gas 
TOO mies chs || 4-40 |11-07 | 1°96 | 2-49 | 2-20 | 1-56 | 2-03 | 7°68 | 5-55 415-24 416-24 | 5-71 76°13 


* This is a record kept by Mr. Good. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year 1 Jan. | Feb. Mar. | April | May June July | Aug. | Sept. | Oct. Nov. | Dec. 1 Annual & 
NASS HARBOUR—Continued '? 
OOS 3 a Serr 1} 6-92 | 2.40 | 8-34 |11-41 | 4-06 | 1-89 | 3-00 | 2°22 (24-88 |18:-95 | 7-33 | 5-91 97°31 4 
GOO ee wie arse 7-30 | 3-19 | 5:36 | 5:51 | 3-89 | 2°39 | 5°38 | 8-13 |14:67 |11-49 | 4-50 | 3-30 75°11 & 
POTO TLR eects 7°69 | 8-78 | 9°76 | 7-83 | 1°25 | 3-51 | 2°50 | 3-60 | 8-11 |13-67 | 6-23 |17-32 90-25 3 
aL be See eA eae L3<65 ot Wie Soml ees 7S 7 (Ae hope ta 1 (3 OF Rana Sa) OP rs Oh oye (ee Sta: ee Hits oy Meloy Ben el rior. WW He ee eee ; 
POU cise yeuet. 3-58 | 5-40 | 1-07 | 1°30 | 5:46 | 5°89 | 1°32 | 0-33 | 7-70 |11-70 |12-58 |11-75 68-08 ¥ 
OIE: oe 6-95 | 3-58 | 8-62 | 5-77 | 2-16 | 2-65 | 5-99 | 4-47 |11-67 |17-08 | 8-86 [13-09 || 90-89 
UU pe in see res 5.18 | 6-46 | 5-59 | 5-36 | 3-53 | 1-09 | 9-79 | 3-03 | 8-84 | 5-86 |10-25 | 2-18 || 67-16 
101 ee 9.33 | 3-95 | 2-70 | 7-21 | 2-27 | 2-57 | 2-04 |-2-45 | 5-84 [14-09 | 9-18 | 8-47 || 70-10 : 
Means......... 8-22 | 4:85 | 4-58 | 5-23 | 3-22 | 2-90 | 3-66 | 5-24 | 9-60 112-72 | 9-51 | 8-96 || 78-69 d 
During 1901-15 (1906 and 1911 incomplete), average monthly snowfall was: Jan., 44:5in.; Feb., 17-1; Mar., 
12-2; April, 2-9; Nov., 7-0; Dec., 22°4. Mean annual snowfall, 106-1 in.; maximum recorded, 89:0 in., Dec., 4 
1902, and Jan., 1911. 3 
NEEDLES (FAUQUIER)—Elevation, 1,430 ft. 4 
173 TorTaL PRECIPITATION * 
DOOD EAS A aire Beat vee ye in ctitaire ce: [eruare heel | avo a at Mecnedems | CO eae Ys ted ERA ere COREE od RR cord Pee be O18 + | haere 
VOTO Tere ae sue cee DP seAQ iat es OAS ies Die Stee yaa agora ees | eta OF 10 | .12400)° 1965.) 4221) 4s 16 2540 e i see 
DE OUE sae k cetedns 2-90 | 1-95 | 0-60 | 1°85 | 3-40 | 2-70 | 0-90 | 1-40 } 1°30 | 0-10 | 3-60 | 2-90 23-60 
LOT See he hee 37004 VO 702} Os 2ZON Pee T eet i aes iPad lone Unasralle| race atte ec Met aecete bay ead ap caeem ea tee Bh or ee ae Oe 
DOTS Ate ce See ee 0°27 |.0° 77-11-09) |° 2284 | 3765 11-40 126031) 2216. | 2-14 et SO WeOea Ore eee f 
DOTA es eee 3:95 | 1-50 | 0-94 | 2-39 | 1-31 | 1°53 | 0-40 |.0-46 | 3-63 | 2-36 | 2:49 |} 1-00 ||........ y 
LOG ee eee eee 125.) 2-50.) 20°88: | 3°09. 154213 |. 2279 W299) | 9Os48 10294, [2205 ee ele ee eee eee 
Means.........|! 2°50 | 1-49 | 0-68 | 1-82 | 2-80 | 2-67 | 1-52 | 1-27 | 1-94 | 2-19 | 3-01 | 1-37 || 23-26 


During 1909-15 (191i complete), average monthly snowfall was: Jan., 20:5in.; Feb., 138°3; Mar., 1:9; Nov., H 
6°5; Dec., 10°9. Total snowfall in 1911, 91-5 in.; maximum recorded, 30:4 in., Feb., 1910. 


- 
NELSON—Elevation, 1,760 ft. 

174 ToTaL PRECIPITATION 
Hat ha YAMPA seep Met ull A Dea aapey Cag Ig eres isha oe a eM ee a | aay ad Lae ame AS OTL ie Beet Le YS0 {AYO | 323) |e22 Soe eee 
PSIG ey SNe oe 2°47 | 1-66 | 0°66 | 1-43 | 2-62 O34 2*40- (93°63) Ve7S8) | 1S°S88i locate eee it eee 
L900 eo seer a Es Kat [penny aye furs ae | er ve 2°36 3°03") 144 [22°30 1247 | Asdk S218 |b G4 ee 
TSOL eae e O24 Lao. hs Le LG Wb GOm ZO. A2is 5 cMetone, ove Wile evel e-nilhcfen cher spell clerateteaall coetetebelis tere cete eee ae 
LOOT ee 3°46 | 7°03 | 5°79 | 1-23 | 0°55 | 2-67 | 1-29 | 0-90 | 0°48 | 1-53 | 2-93 | 2°45 30°31 
190 Se aes 2213 | 83 ds 88. 1916 4) 400 4255) pts 92 OSG Sis 207 le seo anual corse 29-01 
DIOG Reais te es 3:88 | 2:60 | 1-02 | 1-10 | 1-88 | 2-76 | 0-25 | 0-56 | 1-25 | 2-42 | 4-36 | 3-57 25°65 
LOOP Aes ae SOOO 2 oor Lee a 2 eal eee eee M94 FDL P1239) 120 1 3° SGM ra 4.catie eee 
AOOR 2 eee eae 3°39 | 3°94 | 2-47 | 2-11 | 2-41 | 1-90 | 1-45 | 0-79 | 0-98 |} 2-32 | 1-80 | 0-53 24°09 
TOOO Fer caste: ae eee ee L*O07 }°0°29 | 0:99") 2625 | 49577). 0:67 a) 2-43 15 2°35 a7: Gd le coelieeeeeee 
POLO mses. pecs 1-30-0175) 1218.) 1-67). 1-615.) 12°22 | O=10 0226 )e1- 35, 1) 187 Wl 46 cies 16-25 
LO Lhe oe See oer ge 22900) 120 25.0276 2404263 O62) LOS sino 3a) 1 Osos iio ula. aes 24-25 
TOLD awe doce 3°58 | 1°74) 0-58) |- 1538) 2°31") 2:2671°5-60. | 2°57.) 1°19) 2°80) 3-25 Poets 30°41 
VOIR Ci ea ont 4-60 |} 0-90 | 1°42 | 1-16 | 2-10 | 3:42 | 2-44 | 2-35 | 3-17 | 2-05 | 3-95 | 0:80 28-36 

POU enter e skis 6-10 | 1-00 | 1-58 | 3-07 | 1-95 | 2-56 | 1-05 | 0-24 | 3-44 | 1-85 |} 4-03 | 0-70 27°57 ¢ 
POLO Rhye), te 1-10 | 0-80 | 0°85 | 2-59 | 3-72 | 2-09 | 3-87 | 0-60 | 1-12 | 2-18 | 3-16 | 3-57 25: 65. 

IVE ea Ta 28 eh (ote oe 3239 | Del Lak trod, | Leno je2226 Iota | DiOv@wibe (2 | 184 leo. 26nipoeo cess 27°56 : 


During 1898-1915 (11 years complete), average monthly snowfall was: Jan., 24-7 in.; Feb., 16-7; Mar., 6°8 ;° 4 
April, 1-2; Oct., 0:2; Nov., 10-6; Dec., 17-1. Mean annual snowfall, 77-3 in.; maximum recorded, 69-3 in., 
Feb., 1904. 

NEW DENVER—Elevation, 1,800 ft. b> 
175 Torau PRECIPITATION ry 


19UA eter oe okt | Mage seesaw costece es 1°09 | 3°53>| 1274}: 2«74 |) O°: 76.) 0°69" | 4-16 [| 2559114 + 19) Palos aes 
TO1ON ee eee 2-00 | 1°96 | 0-72 | 2-77 | 3-90. 3°74 | 3°36 | 1-14 | 1-52 3.73 | 2.44 2°95 i 29-28 


; Snowfall in Nov., 1914, 3-0 in.; Dec., 11-0. In Jan., 1915, 13-7; Feb., 6¢°7; Nov., 10°2; Dec., 19-7; total 
in 1915, 50:3 in. 


NEWGATE (GATEWAY—DOMINION STATION)—Elevation, 2,400 ft. 


176 ToTaL PRECIPITATION ‘ 
a ee | Be ears | iS eed Weg ee 0-46 | 0-93 | 1:49 | 1-00 | 1-76 | 0-89 | 2-07 } 1-19 | 0-40 b oats See 2 
ESM BSP ate le tee aa 0:40 | 0°83 | 0-36 | 1°81 | 2°13 | 2°15 | 3-18 | 0-68 1:94 | 0°46 | 1-64 | 1-50 | 17-08 


Snowfallin Nov., 1914, 6-0 in.; Dec., 4-0. In Jan., 1915, 4:0; Feb., 7-0; Nov., 14:0; Dec., 15-0; totalin 
1915, 40-0 in. 


q 
NEWGATE (GATEWAY), YAKITE RANCH (PROVINCIAL STATION)—Elevation, 2,400 ft. : , 
177 TorTaL PRECIPITATION ‘ 

8 Sar Pcp ane, Oe | LL Bese ena Kee egies Ue Serge ed pe il (pola el We Bp Dee ae eee Auta, oe 9 0°36. | 150.) O-8Ostin eee 
BS 0 Ie ce ae Ee Soe 3°70 | 0-52 | 1-54 | 1°32 | 0478 | 0-97 | 0-64 | 1-30 | 0-99 | 1-99 | 2:26 | 0°65 17°66 " 

LUT OS oa. Se ios 0-91 | 1-62 | 0-96 | 1-65 | 2-16 | 3-88 | 2-01 | 0-14 | 1°88 | 0-46 | 1-64 | 1-50 18-81 

; A 
During 1913-15 (1913 incomplete), average monthly snowfall was: Jan., 14:6 in.; Feb., 2°4; Mar., 3°5; ; 
May, 2°3; Nov.,9°6; Dec., 9°8. Mean annual snowfall, 42-2 in.; maximum recorded, 20-0 in., Jan., 1914. ; 


v 


A METEOROLOGICAL DATA—PRECIPITATION 551 


me PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year 1 Jan. Feb. | Mar. April May June July | Aug. Sept. Oct. Nov. Bee. | Annual 


uf NEW HAZELTON—Elevation, 1,030 ft. 


178 ToTaL PRECIPITATION 
Un 2 a in | Eat 22 Wh Wee ae oh Bee att, 2 | it RES | Wate Peta ves ote 0-28 {| 2°25 | 1°73 | 3°82,| 1-17 | PAM ae 
BUTS ic. 3 0-63 | 1-34 | 0-48 | 1-04 | 1°30 | 2°25 | 3-47 | 2-27 | 1-67 | 2-25 | 0-47 | 1-19 18°36 
Snowfall in Nov., 1914, 21-9 in.; Dec., 11-7. In Jan., 1915, 5-3; Feb., 11-4; Mar., 1°0; Nov., 2°5; Dec., 
6°8 ; total in 1915, 27-0 in. 
NEW WESTMINSTER—Elevation, 330 ft. 


" 179 ToraL PRECIPITATION 
fos BWC OMe, «ice f-a.s « 13°95 | 9-62 |} 6-09 | 3°46 | 3-7U | 2:31 | 0-93 | 2°24 | O-37 | 2°51 {11-61 | 7-63 64-42 
od Uv eee 4°52 |.4°05 | 1*22 | 2°46 | 7-13 | 4-81 | 0-02 | 2-20 | 3-70 | 0°72 | 7°65 | 7°04 45-52 
MESMAR re Fos ee Note 4-14 | 9-11 | 8-02 | 4-95 | 2-83 2:35 | 1-58 | 2°27 | 0-08 |.8-80 {10-61 {17-06 71°86 
5 C1202 is 7°35 | 4°95 | 7-47 | 1°55 | 1-62 | 2°65 | 1-03 | 2°78 | 2-64 | 5°27 | 6-07 | 4°29 47-67 
ROR ee els os © 4-82 | 6:72 | 6-79 | 1-33 | 2°17 | 0-65 | 1-24 | 0-53 | 6-15 | 4-65 | 9-96 | 5°81 50° 82 
MSs oie Sol yy x airs ce 8°81 |11-22 |11-02 | 3°37 | 5-52 | 1-24 | 5-14 | 2-62 | 5-05 1 7-08 | 7-41 | 5°64 64-12 
a) OL Seta pana 5°46 | 1-43 | 1°45 | 2-95 | 4°39 | 2-27 | 2-53 | 1-11 | 2°04 | 8-44 |} 4-23 | 7-39 43-69 
MSS ORT. a teviciss'e 5-89 [14-19 | 6°33 | 3°15 | 3+54 | 5°26 | 2-20 | 2-48 | 2-02 | 4°95 | 2-49 |15-99 68°49 
ABBR idle 4 hiro sae 5:46 | 7-76 | 7-12 | 6°05 | 2-02 | 2-33 | 4-08 | 1-93 | 2-09 | 6-16 | 6°36 |11-23 62-59 
\ ICS Ges ae eae 9-17 | 7-40 | 6°44 | 3°15 | 3-54 | 2-30 | 1-75 | 2-12 | 1°97 | 8-24 |} 5-33 |11°74 63°15 
‘ Pete ca evens « 8°02 | 3-70 | 1-63 | 2-11 | 3:05 | 3-28 | 0-77 | 7-01 | 2-34 | 5°53 |16-71 | 6°62 60°77 
¢ MRSPSOES, oars Siho gots 10-43 | 9-07 | 2:48 | 0°87 | 3-91 | 0-47 | 0-48 | 0-02 | 5-93 | 8°77 | 3°56 | 3-61 49-90 
i BUSS A. Sate cis 7°58 | 4°77 | 4-61 | 3-28 | 2-35 | 1°54 | 2-40 } 1-60 | 7°53 | 3-14 |11-56 | 5°83 56°19 
. Vole ¥, ACen Sie Sera 10-34 | 9-76 | 9-46 | 5°38 | 3-74 | 0-84 | 0-23 | 0-74 | 2°94 | 5-28 | 7-00 {15-89 71-60 
ME. Lae A eee 9-01 | 6°31 | 6°88 | 3°78 | 1-40 | 5-46 |] 1-47 | 0°45 | 1-78 | 8-94 | 7-18 {10°79 63°45 
ret BSE coerce o's ees 6-29 | 4°31 | 4°98 | 2-69 | 3-06 | 1-93 | 0-04 | 3°13 | 3°69 | 4°83 | 5°74 | 7°12 47°81 
¥ BURR ee eRe Serer ee Hho aa yee bicitay stakes Lieve hein Pte ore om STO BeOS te BeBe be ceiewia fe we wh 4°20) BS 7S. Ua Boies « 
ee Pea A [up apentcd sioieel unin al andes toaard apex yaaleyeaails 42 2% eh riety Pres Ree 
® eee eR ee ES a hii Tee wie she Pedeve' ages Poteiice’s [eb Oke s 5-60 | 0-68 | 0°46 | 9°23 | 7-23 | 8-60 | 6°78 |]........ 
2 106)) Sinn es 7:01 | 4-90 | 3-06 | 3-66 | 4°43 | 0-83 | 0-46 | 0-00 | 0-00 | 0-91 | 5-97 | 5°68 36°91 
4 LSC OSS ae eee 12°41 | 7-38 |] 1-71 | 4°54 | 2°12 | 3-05 | 0-00 | 1-04 | 1°30 | 4°21 | 8°08 | 0°34 46°18 
: yA) Be ac eia 6°68 | 5-04 | 4°71 | 4°37 | 1-74 | 3-50 | 3-56 | 0-84 | 2-78 | 2-16 |10-81 |10°78 56°97 
‘(cl Oe Ee ie 7°15 {10°54 | 2-97 | 2°51 | 3-15 | 5-10 | 0-62 | 0-21 | 3-81 | 4°45 | 9-67 | 4°63 54°81 
MDE ics Nave Ske 7°56 | 7°41 | 6°44 | 4°31 | 5-02 | 2-33 |.0-79 | 4°53 | 1°46 | 6-92 |14-66 {11:28 72°71 
$ OOO rahi ctatcs a’ s 6°47 | 5:30 | 9-44 | 4-48 | 4-02 | 5-63 | 1-59 | 3-30 | 2-04 | 8-82 | 9-20 | 9°39 69°68 
i OP is cine cnavse 8:97 | 8°62 | 3°71 | 5-07 | 3-79 | 5°52 | 1-41 | 0-20 | 2-76 | 4°33 |11-98 | 7-09 63°45 
etn os ae oie 8-61 | 8°36 | 6°33 | 3°21 | 3-66 | 1-95 | 2°29 | 1-08 | 3°84 | 3°85 {10°75 | 9°31 63°24 
POS ete age oe. cr 3 7-08 | 1°69 | 4°31 | 3°75 | 3°26 | 2-90 | 2-31 | 1°38 | 9-10 | 5°39 |12-42 | 4-98 58-57 
ie ets ss oh2-cys 9-70 | 7°87 | 6-41 | 3°51 | 1-83 | 1°85 | 1°57 | 1°27 | 2°59 | 3°63 | 8-26 |10°60 59 -09 
UOC ee 6°41 | 4°21 | 7-08 | 1°36 | 2°44 | 3-16 | 0-93 | 1-61 |10°36 | 5°78 | 4°52 | 5-51 53° 37 
OU Re ae eee 9-09 | 5:94 | 2°74 | 1-12 | 3-40 | 3-38 | 0-39 | 0°83 | 9-56 | 8-64 | 7°19 | 6°95 59°23 
wd S10 (A ae ae 7°15 | 8°32 | 2°62 | 4°04 | 0-86 | 2-09 | 1°21 | 3°25 | 4°37 | 1-70 |12°49 | 8-20 55-30 
; CRUE Beare 6°81 | 5°72 | 7°49 | 2°38 | 4:05 | 1-15 | 1°93 | 1°02 | 1°33 | 6°23 |11-35 | 8°21 57:67 
OO atu cicig igre ies«'s 5:95 | 7°88 | 4°69 | 1°33 | 3°92 | 1-56 | 2-49 | 2-56 | 1-93 | 6°46 {14-61 | 5°68 59°06 
VOUS Ae a eee 10°81 | 4°55 | 3°79 | 3°88 | 3°01 | 2-25 fi 0-72 | 2°51 | 9°22 10-95 | 8-98 60: 64 
LM oe a ae 5:45 13°21) | S*3l,| 2°35.) 5°33 } 2418 | 0-66 | 1-22 | 4-21.) 1-90 111-57 |. 9-28 50° 67 
Bee 3 on AShi es 8-40 | 6-00 | 0°65 | 4°27 | 2°27 | 2-81 | 1-85 | 6°33 | 2-14 | 6-00 | 8-32 | 8°50 57°53 
i TONS Sy ans ae 8-84 | 5°39 | 6°28 | 3-12 | 5:03 | 4°84 | 1°68 | 0-76 | 3-09 | 6°34 | 9-56 | 4°17 59°10 
De ees loccia.s! s 9-95 | 4°78 | 3°27 | 3:95 | 1-04 | 4°11 | 0°56 | 0-68 | 5:57 | 5°62 |10-95 | 2°44 52+92 
; Bey ates sec cbs: « aye 6:98 | 4°04 | 4°22 | 3°47 | 3-12 | 0-61 | 0-92 | 0-16 | 1°46 {10-29 | 6-09 |10-90 52-26 
A; BVICATIB SS co ako 7°81 | 6°53 | 5°07 | 3°28 | 3°28 | 2°80 | 1°44 | 1°75 | 3°57 | 5°61 | 8°86 | 8°03 58-03 
Ne During 1911-15, average monthly snowfall was :- Jan., 24-9 in.; Feb., 3°5; Mar., 2°0; Nov., 4°2; Dec., 5°4. 
Mean annual snowfall, 40-0 in.; maximum, 74°6 in., Jan., 3 
i Snowfall at this station has not always been measured separately. 
x NICOLA-CLAPPERTON CREEK WATERSHED (MILL CREEK)—Elevation, 3,100 ft. 
x 180 ToTaL PRECIPITATION 
: 1 OEE AE (aa ae CAPR IT ERAS [e SirTy Sige eae 1-76 | 1:35 | 1-26 | 1-72 | 0°60 |j........ 
iN AULA rg Aicke 5 6 alee | 2°71 | 0-60 | 0°85 | 0°53 | 1-46 | 0:67 | 0-45 | 0-17 | 2-15 | 1°48 | 2°26 | 0°94 | 13°97 
7) “LUN 2 a epee ae 1-60 | 0-35 | 0-51 | 1-12 | 4-42 1 2-67 | 1-28 | 0-65 | 1-22 | 1-16 | 1-02 | 1°48 17°48 
‘ Snowfall in Dec., 1913, 6-O in. In Jan., 1914,-22-0; Feb., 5-5; Mar.,8°5; April,0°-5; Nov., 10:0; Dec., 
9-4; totalin 1914, 55-9. In Jan., 1915, 16-0; Feb., 3-5; Mar.,3°-U; April, 3-0; Nov., 7°5; Dec., 12-0; total 


c in 1915, 45-0 in. 
) NICOLA LAKE—Elevation, 2,120 ft. 


181 ToTaLt PRECIPITATION 
OO TI Sake lass 0-47 | 0-56 ; 0-65 | 1:87 | 1-49 ) 0-58 |; 1-42 | 0-30 | 0:39 | 0-31 | 0:73 ) 0°98 9:75 
ESPO MS eh ies oe c's 0:99 | 2-44 | 2-58 | 0-77 | 1-11 | 2°40 | 3-19 | 1-09 | 0°23 } 0°54 | 0°77 | 1-36 17-42 
late, USS Anan ae eae 2-31 | 0-53 | 0°85 | 0:24 | 0-29 | 0-09 | 0:47 | 0°74 | 0-69 | O-21 | 0-26 | 2°33 9°01 
SES he ae age 1-97 | 1-60 | 0-24 | 0-32 | 1-10 | 1°07 | 0-53 | 1-55 | 1-68 | 1-87 | O-81 | 0°52 13°26 
ESS o pets -.-|| 0-67 | 0-63 | 0-17 | 0°26 | 0-60 | 1-97 | O-86 | 1°12 | 0-70 | 1°27 | 1°05 | 0-57 9-87 
. ESS Sere she ovata wh 1°41 | 0°83 | 0-41 | O-31 | 1-18 | 0-65 | 0-12 | 0-35 | 0°39 | 0-86 | 1°18 | 0°86 8°55 
ile teyt J See ae en aaa 0°91 | 0°56 | O-11 | O-77 | 0-28 | 1°30 | 1°85 | 0-94 | 1°75 | 0-64 | 0-10 | 0°77 9-98 
Lileiivelieteg as Sea 2°48 | 0-76 | 0-10 | 0:20 | 2-21 | 1-47 | 1-57 | 0-83 | 1-31 | 0-23 | 0-80 |} 0°55 12-51 
USS Gira sth otc tate 2-33 | 0-61 | 0°37 | 0:57 | 0-49 | 0-52 | 0-32 | 0-67 | 0-24 | 0-80 | 0°26 | 2:05 9+ 23 
DPSS (ieee dhe color dicts 0°83 | 0:40 | 0°38 | 1:38 | 0-55 | 1-97 | 0-69 | 0:47 | 0-70 | 0°64 | 1°29 | 1°47 10°77 
PSS See eo ot 2-24 | 0-34 | 1-23 | 0-65 | 2°30 | 2°38 |] 0-55 | 0:44 | 0-15 | 1-91 | O71 | 1°39 14-29 
PS SOR Mrobs a st ave +11 0°86 | 0-49 | 0-88 | 0-28 | 1-83 | 0-22 | 0-63 | 0-31 | 0-82 | 1°52 | 0-57 | 1°55 9-96 
ESO ee ict ous aveie: « 1-40 | 0°85 | 0-84 | 0-19 | 1°53 | 2°26 |] 0-98 | 1-66 | 0:37 | 1°33 | 0-67 | 1°44 13°52 


$52 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Pe eee ON ee > SSaEEESEEneE 
Year | Jan. | Feb. | Mar. April | May | June | July | Aug. Sept. Oct. Nov. | Dec. | Annual 


NICOLA LAKE—Continued 


DSO Ue ate ave steven 0-03 | 0°80 | 0:5. ; 0-51 | 0-51 | 2°86 | 0-50 | 1-23 | 0-72 | 0-61 | 1-11 | 1-67 11°07 
(hoy aR ge 0-40 | 0-10 | 0-64 | 1-15 | 0-62 | 1-09 | 0-64 | 0-37 | 0-44 | 1-65 | 2-10 | 1-60 10-80 
TB OS 3 'o.5 tee band's bl [eecalg ote Vebe aibr oe 0:95 | 1-34 | 1-46 | 0-69 | 0-43 | 0-34 | 0-97 | 0°86 ]..... ial eloce |] cecole, sxatete 
| SOA tare sre at 1-13 | 0°35 | 0-10 | 0-09 | 1°05 | 1-84 | 0-30 | 0-11 | 0-76 | 1-18 | 0-92 | 0-25 8-08 
ESO cise eee 1-16 | 0°24 | 0-40 | 0-28 | 2-84 | 0-27 | 0-87 | 0-40 | 1-16 | 0-19 | 0-18 | 1°33 9-32 
SOO Ne ae scet cue ae 1-82 | 0-87 | 0°52 | 0-80 | 1:56 | 0-20 |-0-00 | 0-10 | 1-00 | 0-28 | 0-76 | 0-97 8°88 
REO Cg ito ucts see 0-47 | 1-09 | 0-57 | 0-80 | 0°49 | 3-08 | 1-74 | 0-24 | 0-49 | 0-94 | 2-19 | 1-17 13-27 
PROSE ie sis ol oh 0-25 | 0-42 | 0-92 | 0-10 | 1-53 | 1-25 | 0-39 | 0-12 | 0-70 | 1-82 | 1-67 | 0-38 9-55 
2 aria ie ce CaAb ee 0-81 | 0-70 | 0°55 | 0:38 | 1°02 | 1-48 | 1-80 | 3-46 | 1-10 | 0-98 | 0-41 | 0°83 13-52 
BOO io: 0: Seba oat 0-29 | 0-62 | 0°46 | 0°51 | 0-69 | 2-27 | 1-22 | 3-26 | 1°27 | 1-63 | 1-60 | 0:55 14:37 
DOOT eee ire eit 0-80 | 0-59 | 0:39 | 0-43 | 0-65 | 2-45 | 1-02 | 0-03 | 1-12 | 0-22 | 0-98 | 0°37 9-05 
Baye p> bree acs 0-70 | 1-11 | 0-94 | 0-68 | 1-83 | 1-24 |.1-11 | 0-26 | 0-94 | 0-16 | 2:46 | 1-93 13-36 
OOS Sra slstrstenes 0-32 | 0-15 | 1°41 | 0°16 | 0-16 | 1°41 | 3-18 | 2°75 | 2-57 | 0-66 | 1°13 | 0-21 14°11 
L90E Fei og sd 0-67 | 2-12 | 1°78 | 1-61 | 0-00 | 0-90 | 0°34 | 0-14 | 0-57.| 0-10 | 1-22 | 1°43 10-88 
BOO DT osc ie alatrare's 0-88 | 0-24 | 0°35 | 0-58 | 1-87 | 0-99 | 1°39 | 0-24 | 2°14.} 1-03 | 0°20 | 0-42 10:33 
DOG Tay spots nes 0-80 | 0:35 | 0-05 | 0-00 | 2°37 | 1°36 | 0-30 | 0-12 | 0-77 | 0-80 | 1-51 | 2°28 10°71 
BOO Cree ce one 4 0:92 | 0°67 | 1°37 | 0-00 | 0-53 | 1-00 | 1-07 | 2-52 | 2-30 | 0-06 | 0°88 | 1°20 12-52 
ROOST ay Sia etevetlers 0-64 | 0-96 | 0-23 | 0-03 | 1-11 | 0°24 | 0-39 | 1-54 | 0-26 | 0-53 | 0-31 | 1°22 7°46 
NOOO Fe Retna 1-96 | 1-18 | 0-05 | 0°41 | 1°08 | 0-81 | 1-45 | 0-19 | 0-84 | 0-11 | 1°77 | 0°48 10-33 
ES1O oa sien. 0:35 | 1-40 | 1-10 | 0-14 | 1-21 | 1°71 | 0-28 | 0-92 | 1°46 | 0-56 | 1-44 | 0-70 11-27 
DOU ta dee. 1-55 | 0°38 | 0-10 | 0:35 | 0-93 | 0°46 | 0-28 | 1-53 | 1-17 | 0-33 | 2°48 | 1-32 10-88 
1 shes i cle at 1-24 | 0-82 | 0-08 | 1-50 | 0-83 | 0-88 | 1-58 | 2-03 | 0-97 | 1-12 | 1-20 | 0-53 12°78 
BOS sire) ete eee areas 0:78 | 1°46 | 0-15 | 0-15 | 0°77 | 2-02 | 0-85 | 1-49 | 0-73 | 0-90 | 1-28 | 0-24 10-82 
BUT4 00, feces 1°82 | 0°45 Ab O° 25; | 3°95) | "0*'45) 0: 0451 O05 elon. «| ccs 0°85 | 0°60 ||. .7. 2. ce 
bh Re PEARS et 0295) 1 C2 O0N TOs SON) axel siecae a] ae ese 1-57 | 0-57 | 0-83:| 0-82 | 0-77 | 1°36 ])...... ee 
Meaney j=). t)s ae 1:07 | 0:75 | 0-60 | 0°54 | 1-19 | 1°29 | 0°95 | 0-90 | 0-94 | 0-77 | 1-04 | 1-05 11-09 


During 1878-1915 (1878-92 and 1894-1913 complete), average monthly snowfall was: Jan., 8-9 in.; Feb., 5:5; 
Mar., 2°8; April, 0:6; Oct.,0°4; Nov., 4°7; Dec., 7°7. Mean annual snowfall, 30-6 in.; maximum recorded, 


23:3 in., Jan., 1885. 
NINTH CABIN 
182 TorTaL PRECIPITATION 


| BaP aetl es | A | eee ae | ae | Rote | ee | re oe | ae | eke 5°17 | 1°88 | ae ion ee 
PONG ie ects yee | 6-54 | 1-18 | 1°39 | 1-43 | 1-54 | 1-49 | 1-43 | 1-76 | 1:47 | 4-67 | 2-18 | 3-91 28°9 

Snowfallin Nov., 1914, 51-7 in.; Dec., 18-8. In Jan., 1915, 65°4; Feb., 11-3; Mar., 3-3; April, 4°7 ; May, 
2°5; Oct., 6-0; Nov., 21°8; Dec., 39°1; total in'1915, 154°1 in. 


NITINAT LAKE—HElevation, near sea-level 


183 ToTau PRECIPITATION 
go 


DOTA etiten criots «ill ceveraa a Mevetele tilteetal fie AL susieers aif apa yet Mel /acereretnue | auetodats tal] abe eatin 9:74 {20-04 |24-06 
| 9-62 |12-70 110-09 |10-75 | 6:25 | 0-70 | 2°68 | 1-95 | 1-56 123-08 | 


Snowfallin Dec., 1914, 0°7 in. Totalin 1915, 3°Oin., all in Dec. 
NORTH BEND—HElevation, 495 ft. 
184 ToTaL PRECIPITATION 
1915 DORE er Hae (Res jee eas [Fae e | 1°76 | 0-47 | 1-42.| 0-34 | 0°63 | 5:33 | 6-37 | 9-53 || 
Snowfall in Nov., 1915, 10:Oin.; Dec., 27:4 in. 


NORTH NICOMEN (LOCH ERROCH)—HElevation, 59 ft. 


G27 alle setae 
18-62 lat: 41 | 142-41 


185 ToraL PRECIPITATION 
TSOS i nee eee 5:90 | 6°69 | 7:78 | 7:35 | 7°44 | 4°04 {| 2-51 | 2°50 | 5-53 110-03 [13-32 [18-39 91-98 
SOA ar Se ure ts 9-11 | 8°17 | 9-52 |11-7 6°67 | 5:96 | 2-48 | 0-40 |10°39 |13-38 |13-01 | 5-99 96-84 
LSOSR ate case 6-87 {11°73 | 5:66 | 3°94 | 9-96 | 2-00 | 0-46 | 0-31 | 9:26 | 4-04 | 8-83 }14-62 77°68 
PSIG aoe FASe -e 14-49 115°86 1° 5: 25 16°43 "3" 7%8el 4°32 90-00) | O-d4. 190223 17s ect eee re een eee ce 
L897 3. see ele 2°32 | 5°62 | 6°73 | 4:33 | 3-61 | 9-73 |.4-71 | 0-87 | 3-50 | 4-88 {14-67 |13-57 74:54 
ROS Lane ete 8-82 |13-03.| 4-72 | 4-82 | 2-40 | 4:59 | 2-64 | 0:56 | 4-79 | 6-83 |11-08 | 7-59 71°87 « 
TROON ae cee. 9:98 | 8:13 | 4:44 | 5-20 | 5-60 | 3-24 | 2-51 | 5-92 | 1-94 | 6-29 |16-93 }|11-23 81-41 
LUGO Feurkeoe 9:07 | 6°35 | 7-62 | 4-85 | 6-93 |10-67 | 2-11 | 5-14 | 3-88 | 8-76 | 5-38 |10-60 81-36 
TOOT ad eras 8:26 | 9-34 | 5°55 | 8-43 | 4-87 » 6°11 | 0-82 | 0-05 | 2-70 | 6-50 {14-60 | 7-01 74-24 
DOOD scr wee 7:66 {11-41 | 7-67 | 5°08 | 3-69 | 2-54 | 3-55 | 1-57 | 0-60 | 4-75 |12-62 |11-15 72°24 
LOOB setts Geis 11°49 | 2°44 | 5°78 | 4-43 | 4-57 | 3°74 | 2-61 | 2-86 {10-51 | 7-40 115-63 | 9-68 81-14 
LOO cet ah: 10-19 | 8:49 | 8-64 | 4:02 | 2:76 | 4:44 | 2:14 | 0-75 | 2-58 | 4:16 | 9°57 112-83 70:57 
1905: 0e RN oe. 7:28 | 5:47 |.6-41 | 2-07 | 5:59 | 2-78 | 0-55 | 4-48 |10-67 | 9-86 | 4:71 | 6-97 66:94 
MOOGE sae aalecnee 9-83 | 6°56 | 1-71 | 2°15 | 4-37 | 4°77 | 0-51 | 0-58 |.8-92 {138-70 | 9-78 | 8-76 71-64 
L907 dc Ree 1-67 {11-51 | 4:21 | 6°23 | 1-74 | 2-09 | 2-12 | 2-55 | 2-61 | 2:80 |13-29 | 8-45 59+ 27 
TOOS Visser. 7:84 | 5-96 {10-85 | 5-66 | 3-41 | 1-62 | 1-16 | 2-33 | 0-81 | 6°57 | 9-41 | 8-06 63-68 
1909 5 eee. 10-07 {10:26 | 4:03 | 1-47 | 4°94 | 1-24 | 3:20 | 2-33 | 3-69 | 8-63 |22-05 | 5-88 77:79 
LOT Oe te ieee 11-89 | 6°90 | 7°55 | 5°55 | 4°42 | 2:89 | 0-23 | 2-78 | 1-72 114-63 |16-42 |11-26 86-24 
POLLY oben = 8°17.) 3°74 | 5°10 | 2-97 | 5°22 1 1-55 | 1-61 | 2-41 1 °7-21 | 1:79 115-499-438 64:39 
ROTA ret ae. 10-10 | 6:65 | 1-10 | 3-19 | 2-06 | 2:93 | 2-82 | 3-06 | 1-33 | 6-94 {13-19 | 8-50 61°87 
PU Ls b's ese. 8-80 | 7-19 | 6:91 | 3°88 | 3-57 | 4°25 | 3-52 | 2-75 | 8-50 110-51 113-29 | 3-56 76°73 
LOAN: ebist. ike 17-O1 | 4-44 | 5-09 | 5-00 | 2-61 | 3-08 | 0-08 | 0:51 | 8-15 | 6-45 |12 64 | 2-70 67°76 
DOTS Peres. ee, c's 8:70 | 4:21 | 3°13 | 4:98.] 4°64 | 1°60 | 1-92 | 0-03 | 1-46 |11-61 | 7-46 113-62 63-36 
IMeans= 42.0: +. 8-93 | 7°84 | 5:88 | 4-97 | 4-56 | 3:92 | 1-93 |] 1-95 | 4-82 | 7-75 112-42 | 9-52 74-49 


enn n nnn nnn nnn nnnnnnnn cn rnnncnnnnnnnnnn nnn nnnnnncnnnnccnnnnnnnnnnn ncn se 
During 1893-1915 (1896 incomplete), average monthly snowfall was: Jan., 13-3 in.; Feb., 8*7; Mar., 3°6; 
Nov., 4:0; Dec., 6°4. Mean annual snowfall, 36-0 in.; maximum recorded, 51:5 in., Jan., 1913. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan, Feb. Mar. April | May June | July Aug. Sept. Oct. Nov. Dec. | Annual 
NORTH THOMPSON (KAMLOOPS)—Elevation, 1,160 ft. 
186 ToraL PRECIPITATION , 
LY ey ale ali | ae Gs | ese fis | Fe See | aes oes | eae | ree ue 0: 86 0-80 | 1* 20% (OF 71> (00°67 (\-2. sor 
BOTS. che lohse ane 1-09 | 1-92 | 0-26 | 0-38 | 1-14 | 0-49 | 0-59 } 0-54 | 1-37 | 0-61 ee es Bese | Ye rae ath 
Snowfall in Nov., 1913, 3-0 in.; Dec., 2-0. In Jan., 1914, 9-4; Feb., 19-2 in. 
OBSERVATION BAY (SONORA ISLAND)—Elevation, near sea-level 
187 ToraL PRECIPITATION 
1211 Sa ea eae oe xe. © oor | 6°32 | 4-82 | 0-12 | 1-80 | 1-28 | 0-82 (15-83 | 9-24 [15-89 ||........ 
Snowfall in Dec., 1915, 10-5 in. 
OCEAN FALLS—HElevation, near sea-level 
j 188 TorTraL PRECIPITATION 
UOT LESS Se ee 110-06 {18-63 |15-91 |11-49 | 7-97 | 4-80 | 1-18 | 4-41 | 8-03 |...... $3208, (24-79) to 
Snowfall in Feb., 1915, 8-0 in.; Nov., 1-7; Dec., 12-5 in. 
OYSTER BAY—FElevation, near sea-level 
189 TorTaL PRECIPITATION 
oD Se i eee ae eee ene Rreeeed (PSS. anes oe hie eee ey epee Ee Scie aioe i yi ah S| ae 
Snowfall in Dec., 1915, 2-0 in. 
PARKSVILLE—HElevation, 200 ft. 
190 ToTaL PRECIPITATION 
ON eee HB oh Soo teres Ai esto iets Meee ss (See Ne coeliac Cae ahi Se eer SS eee (GE ee Sy a Be a ee 
PEACHLAND (WINBORNE RANCH)—Elevation, 1,160 ft. 
191 ToraL PRECIPITATION 
Negeri e NS et OS Le) o's ea I pik oe Dad Ao Ne wos SEEM Peake ae ee O-S5 42-76.) 1s 3804 2542. 15. 
GN Se as 4-18 | 1-48 | 0°58 | 0-75 | 1-13 | 1-24 | 0:47 | 0:03 | 2-28 | 1-21 | t-76 Yi <7i 16-82 
ROU se bare oa sts t-75 1) 0-90) 1°73. 2-08) 2-48 f 1-2) | 2°17 {| 0-52} 2:0L | 2-89. } 2-66 1-60* 19-95 


Snowfallin Dec., 1913, 14:2in. In Jan., 1914, 20:8; Feb., 6:0; Nov.,9°0; Dec., 17-1; totalin 1914, 52-9, 
In Jan., 1915, 10-1; -Feb.,.2-5; Nov. 18°0; Dec.,.7:5* in. 
* Figures for December, 1915, include from lst to 14th only. 


PEMBERTON HATCHERY—Elevation, about 700 ft. 


192 TorTraL PRECIPITATION 
Sree eae we TS lee ee a: RITHM 2240-1 OSS 57 1 0-47 | 1-38 fF S973 flo TS [4502s . ae eee 
OOD E ES A iis ks 6°54 | 3-83 | 1-33 | 0-18 | 1-02 | 0-86 | 1-09 | 1-69 | 2-12 | 2-92 | 7-95 | 1°90 31°43 
AO) Ache curtee ores 458700 2-83 4 DSi] 1°67 | 1287 42 1-02 |. 0-23. | 1°43-}) 1-89 |. 8-30 1) 6-13 4 3*86 35°96 
TSU lee ie Sie Fee 3-25 | 0-90 | 1-09 | 0-73 |.2-00 | 0-43 | 0-26 | 2-09 |} 1°93 | 0-46 | 6-66 | 2-82 22°62 
pe) Se ae Cer 3-63 | 1-59 | 0-20 | 1-10 | 1-05 | 1-63 | 1-17 | 3°25 | 1-39 | 3-36 | 5-49 | 4-08 27:94 
HO EE ok ee eigen eee SOc ee Om tec tit ke ab 119 4) 2:67. 2-66] 3°15 S-6L tu3722 | 7-6a-) Fa2e 31°55 
DO te es ok 5-85 | 1-51 | 2-81 | 2-46 | 1-58 | 1-57 | 0-34 | 0-15 | 5-41 | 4°35 | 8-44 | 0°98 35°45 
BLD ears arate eo 2°60 | 3-28 | 1:47 | 2°12.) 1291 | 0-65 | 1-63 | 0-53: | 0-36. | 6-59 |-2:02. | 5-98 29°14 
MIeaNS. nee ik oc 4-28 | 2-29 | 1-35 | 1-45 | 1°63 | 1-21 | 0°99 | 1-60 | 2+26 | 4-12 | 7-O1 | 3-11 31°30 


During 1908-15 (1908 incomplete), average monthly snowfall was: Jan., 22-6in.; Feb., 7°5 ; Mar.,0°6; Nov., 
6-0; Dec., 10-5. Mean annual snowfall, 47-2 in.; maximum recorded, 63:5 in., Jan., 1909. 


PEMBERTON MEADOWS—Elevation, 700 ft. 
193 ; ToraL PRECIPITATION 


TUE Baa. OU ee IR each Al |egmenteemel [ceeeeeonehcn Ncley cera HS crtira cal ie iryea Aacaion [2 Sea spe geal Brest ae 3748, | Te O20 NOs Te eee ss 
SWINE Yee eta 4-70 | 1-94 | 1°05 | 1:37 | 1-58 | 0-97 | 1-35 | 1-50 | 4-64 | 3-79 | 8-19 | 3-27 34°35 
NE ort sieis 's l0/ 10-78 | 2-28 | 3-03 | 2-34 | 0-76 | 1-35 | 0-28 | 0-08 | 4°63 | 5-46 | 9-23 | 1-65 41-87 
ete chalets: sere > 3-99 | 3-69 | 1°73 | 2-58 | 0-93 | 0-51 | 1-25 | 0°36 | 0-51 | 5°88 | 4°65 | 7-93 34:01 
INECATIS es) s!.: ciete/s 6-49 | 2-64 | 1-94 | 2-10 | 1-09 | 0-94 | 0-96 | 0-65 | 2-89 | 4-65 | 7-50 | 4°50 36°35 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 46-2 in.; Feb., 12-8; Mar., 2°7 ; 
Nov., 22:1; Dec., 28-4. Mean annual snowfall, 112-2 in.; maximum recorded, 72:0 in., Jan., 1914. 


PENTICTON—HElevation, 1,150 ft. 


194 ToTaL PRECIPITATION 
OM a teres [Wine rtictasite cewtacs eisare ice ote O- 19s Aes see ee OrSTiei- 13120278 (O30) O21 0894 thee ee se. 
OSes ks oes 0-96 | 0-76 | 0:62 | 0-28 | 0-79 | 0-48 | 0-75 | 3-04 | 0:88 | 0°76 | 0°42 |......}]....... - 
OO DRE ethcstess. 3 0-79 | 3-08 | 0°38 | 0°05 | 1°30 | 1-12 | 2-37 | 0:39 | 1°58 } 0-83 | 0-71 | 0°74 13°34 
OAC sere ye eco & 0-63 | 0-51 | 0-12 | 0-45 | 1-66 | 1°33 | 0-49 | 0-94 } 0-52 | 0-62 | O-41 |......]|....... ; 
Geer eet SFr eats cue waleewre sc 0-32 | 0-21 | 1-62 | 1-45 [-0-35 | 1-26 | 1-20 | 0-23 | 1-54 | 0-92 Il........ 
Oey ry eres. ork sn 1:01 | 0-76 | 0-05 | 1-15 | 1-16 | 1°52 | 1-14 | 1-13 | 1-37 | 1-00 | 1-02 | 0-49 11-80 
ON ey ealent le ae « 0:64 | 0-42 | 0-28 | 0-34 | 2-21 | 3-82 | 0-54 | 1-17 | 0°38 | 1°48 | 0°63 | 0-65 12-56 
TON Oe A ee 2-13 | 0-49 | 0-46 | 1-26 | 1-22 | 1-24 | 0-35 | 0-31 | 2 16 | O-81 | 1-25 | 0-76 12°44 
EO Lena tenatthe oees 0:65 | 0-44 | 1-08 | 0-91 | 3°49 | 1°46 | 2-35 | 0-27 | 1°01 | 0-99 | 0-77 | 1-14 14°56 
IVICENS sore tcla soe 0:97 | 0-92 | 0-41 | 0-54 | 1-68 | 1-55 | 0-97 | 1-07 | 1:10 | 0:78 | 0-77 | 0-81 11°57 


During 1907-15 (5 years complete), average monthly snowfall was : Jan., 6:5 in.; Feb.,3°0; Mar.,0°6; Nov., 
1°6; Dec., 5-1. Mean annual snowfall, 16-8 in.; maximum recorded, 10°5 in., Jan., 1914. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued ; 
ee | 
Year | Jan. Feb. | Mar. | April | May | June July | Aug. | Sept. Oct. | Nov. Dec. {| Annual * 
PENTICTON (CARMI ROAD) 4 
195 ToTaLt PRECIPITATION ag 
ei 
is 
Snowfall in Jan., 1914, 10:2 in.; Feb., 1-1; Nov., 10°3; Dec., 17°8. In Jan., 1915, 16:0; Feb., 4*3 in. ra 
¥ 
PERRY SIDING—Elevation, 1,700 ft. : 
196 ToTaL PRECIPITATION : R 
DOTS eis \) eee nac cenit elie ce wal ana ee feral] Non ay OMFS 22 S34 ode 2 SOU ee i le Se ee iO 2 7k eee $ 
DOTS Coe re eiroen: 4°75 | 1°14 | 1-19 | 2:92 | 1°70 | 1:83 | 0°98 | 0°46 | 3°51 | 1°59 | 3°51 | 1-21 24°79 t 
VOLS chev ee ors 1-23 | 1:31 | 1:86 | 3°66 | 3°76 | 2°54 | 3°36 | O° 71 | 1°18 | 2°59 | 2°86 | 3-04 28-10 fi 
Means 20. ee 2-99 | 1-23 | 1°53 | 2:44 | 2-60 ! 2-84 | 1-92 | 1°18 | 2°15 | 1°84 | 3-16 | 1-65 25°53 5 
Snowfall in Oct., 19138, 0-8 in.; Nov., 10°5; Dec., 6:6. In Jan., 1914, 28:3; Feb., 9:9; Mar., 3°6; Nov., : 
Lid Dec., 12-1; totalin 1914, 60-6. In Jan., 1915, 12-3; Feb., 10°4; Nov., 23-2; Dec., 27°4; total for 1915, x 
in. 4 
PHONIX—Elevation, 4,800 ft. ‘ 
197 ToraL PRECIPITATION ry 
BRED bes Se ees ote ae Cg aap ot Peg don te | We de UP a Hg Be EI tide! tama We 2200 1 Level 2250) (5540) 1260 Fl fees 
LO om tale 5°56 | 1°80 | 1:90 | 3:07 | 0:99 | 3°28 | 0:78 | 0-60 | 3°22 | 1°88 | 1-23 } 2-40 26°71 { 
LOTS et eiaecaes 3:00 | 2-90 {| 1-55 | 2-10 | 5-83 | 2-53 | 4-70 | 0-38 | 0-58 | 1°75 | 3-60 | 2-50 31°42. e 
Snowfallin Oct., 1913, 19:Oin.; Nov., 54°0 ; Dec., 26:0. In Jan., 1914,50°0; Feb., 18:0; Mar., 17-0; April, , 
9°5; Nov., 12:0; Dec., 24:0; total in 1914, 130-5. In Jan., 1915, 30°0; Fe re . 29°0; Mar., 9°0; April, 0-5 
Oct., 5°3 in. 
PILOT BAY—HElevation, 1,780 ft. 
198 5 ToraL PRECIPITATION — 
SOS Lr eee es hs erro Ne a AG ol Shae suo eagee vied attator eae iet aati SHte AAT coma cant We oa tt ee 4°07) q 20235 pie eres . 
eT Cee ane ae arr 3°54 | °4°32'| 4-18 | 2°83') 5-60 | 2°61 | O81) | 0-13 ] 5°46 | 3°56") 2-82 | 2-927 eee 
1 Ros ea a ne 4°38 |;3-90 | 0-80 | 1:75 | 8-49 | 0-41 | 4-00 | 0-14 | 4°20 | 0°40 | 5°42 | 2-90 36°79 
phe a tener ear ates 13:19 O20 SL eted Si. LOS Oe gOMinO ee aresel renee Been MORAL leradabic 
ISOS io Cds ace cl dee ce Elo cole nd eo UU E80) 0°80") 1400) 15811 Tess) 200 | 5+ 361) eo el eee 
1 Beye) Nera PE 3:10 | 3°75 | 1°17 | 1-40 | 1°99 |} 1°43 | 0-48 | 4°58 | 1-31 | 2-12 | 2°55 | 6:66 30° 54 
OOO seemed ss 82571) S°0an| (6243) (oto eos LOS OOM Seat Sin woe aont Oe Osim cc. le eare in |e Me Pal | austalterarer ane 
LOOU AA rat eee SEL toe OSA OPG40 lt Ae OTe Sele My Ae che mee tren) (oe cts el a eels etme ae Hae O30) | Soe. heats 
Means......... 650851 13°95 (2° 240) 2-59 i 4°42 We 8S el e638] 1evii 26F | 2702) |.3-44 aoe 37°01 
During 1893-1901 (3 Gnd complete), average monthly snowfall was: Jan., 32:3 in.; Feb. at Gu Marsden ' 
April, 0°5; Nov., 7:4; Dec., 15:6. Mean annual snowfall, 84:5 in.; maximum recorded, 119-5 in., Jan., 1896. 
199 | POINT GREY—Elevation, near sea-level 
Station started recording January, 1916. 
PORT ESSINGTON—HElevation, 10 ft. 
200 TotTaL PRECIPITATION 
LOO Sra stoele ert tl Sratecclacel cuotebe teat eye aie 9-00 | 6°87 | 9°29 | 4:04 | 7-29 | 4°87 116-40 115-39 J17-38 |J....... ‘ 
ROOD te reieustexelots 14°83 | 9°57 |12°16 | 6°62 | 4°13 | 2°93 | 3°27 |12°95 | 5°64 [21-31 {17-24 |25-78 136°43 
TIOZ AY sees ose 12-22 | 5°64 |12°24 | 3°70 } 4°14 | 4°25 | 4°45 |138°06 |14:18 | 9°07 |27-57 {17-43 127-95 
OOS Meares 6 oavels's 15°72 | 4°97 | 3°80 | 8°40 | 7-28 | 2°87 | 2°11 | 2°97 |17°20 {25-09 |15-07 {13-49 118-97 
NOE Ae titre ates 20°77 | 4°21] 4°46 1 5°76) 5:30 | 7°44"). 5°56 Wn eel. 20°75) L752") Soe wiathln eter 
BOOS 3 Peso wieid bose 3°08 | 8°47 | 8°32 | 7°08 | 5:30 | 0°63 | 3°04 {14°19 |138°60 ]...... 23° OO). eo ciltes seme 
AVI CANIS Gre tate lacs 13°32 | 6°57 | 8°20 | 6°76 | 5°50 | 4°57 | 3:74 {10°09 111-10 {18-52 {19-30 |18-52 126°19 ; 
During 1901-05 (1901-03 complete), average monthly snowfall was: Jan., 23:5 in.; Feb., 15-0; Mar., 8°5 ; 
April, 0:4; Nov., 5:0; Dec., 15°0. Mean annual snowfall, 67-4 in.; maximum recorded, 71:0 in., Jan., 1904. ’ 
PORT MOODY (DOMINION STATION)—Elevation, 65 ft. 
201 TorTaLt PRECIPITATION ' 
PSEC aie atUNe eat ae mete tac] sate Med ae eeratiets tet WN Me LR ae aver Ilr cies ial] eLetter ale te 6:31 [1Ordd (li s42b Hee eee - ' 
ROS fecicty ecalate soles L2Z516 GNSS OSM Ts O62] Seeeeel cee rae 0-21 | 0°22 | 0°47 | 3°75 | 6°78 |13°41 |14:96 J]........ | 
LSSS 3k sek eke 8:28 | 4°88 | 8-1 *72 | 0°88 | 6°64 | 4-00 | 0°50 | 2-75 |10°28 | 8°48 |11°87 72°39 ‘ 
ES SOL BE et ken, bakes 5°85 | 6°05 | 5°45 | 3°20 | 3-84 | 1-00 | 0-00 | 4°25 | 3°99 | 5°81 | 6°64 | 7-52 53°60 t 
RSOOL elas 6-40 | 3-39 | 6°50 | 4-49 | 2-36 | 5:03 | 2-56 | 3-20 | 2°85 }12-90 | 4-34 |15-13 69°15 
DEOL TE Atom es 11°37 | 3:04 | 7-30 | 5:60 | 2°40 | 3:33 | 1°65 | 2-10 | 8°59 | 5°13 |14-29 |18-07 82:87 ' 
DSO 2 elo ateane sie 80541) AG rOraknOolL alien cacctels As ied EPs te Bs 445 Aare aie shane BME Cicer in 
Means ss). tke 8ic 8-68 | 5:15 | 7°46 | 5-02 | 2:37 | 3°24 | 1°88 | 2°10 | 4°39 | 7-87 | 9-62 114-16 71:94 
During 1886-92 (1888-91 complete), average monthly snowfall was: Jan., 9-7 in.; Feb., 5*8; Mar., 1:5; Nov., 
0:8; wie . 10°6. Mean annual snowfall, 28:4 in.; maximum recorded, 28: 0 in., Jan., 1888, i 
4 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year || Jan. Feb. Mar. April | May June July | Aug. | Sept. | Oct. | Nov. | Dec. || Annual 
PORT MOODY (PROVINCIAL STATION)—Elevation, near sea-level 

202 ToTaL PRECIPITATION 
Le Se ee ee \{11-97 | 5°16 | 4:66 | 4°25 | 1-51 | 4:04 | 0-63 | 0-72 | 7°36 8°98 ete | 2-40 64-08 
ene’, 2 tly dks || 7-82 | 4°63 | 5-04 | 2:74 | 4°55 | 0-79 | 1-42 | 0-26 | 1-00 {11-06 | 6-78 |11-18 a ear ¢ 

Snowfall in Jan., 1914, 6°O in. Total in 1915, 3-0., allin Dec. 

PORT SIMPSON—HElevation, 26 ft. 

203 TorTaL PRECIPITATION 
Ve SSSUS 2a gage | ene eee Pe en eee eee 3-60 | 3°50 }) 9-80 | 8-69 |17°43 112-61 | 6°18 |/........ 
PSS Uenok Scape a iehs 11:97 | 2-70 | 8-80 | 8-91 | 3°70 | 3-30 | 6°41 | 3-61 |13-14 {11-98 {16-72 |10-38 || 101-62 
SR a cst oy 2's 5°72 |17-85 | 7-37 | 8-07 | 4°59 | 5-71 | 3-00 | 7°65 {10°77 {18°04 {13-56 | 6-31 108: 64 
isto a ane Oe 9-34 | 7-15 | 7-65 | 6°42 | 6°47 | 5-05 | 3-48 {14-11 {10°86 {10°70 {12-70 | 9-40 |! 103-33 
SOS) Nettie ties, he's 6-40 | 4-53 | 8-45 | 8-73 | 3-20 | 5-06 | 4°44 | 6°78 |15-23 |12-83 |19-25 |13-10 || 108-00 
PSO tiie ter 8 LESBO Het Aegean a Oe ts be74e t OAT ab veh ote 4°88 |18°34 |20-15 }/........ 
ea nda ko « LOS ANTS LO. Lede RO Was eT occ so tere seen 6x29 (1323) S29: [ide 25 1880) 111s 26: hoes. oe 
IESG yee ope: = cise 16-74 | 6-98 | 5-03 | 0-41 | 6-02 | 6-03 | 4°59 | 4-46 | 9-76 |11°80 7°82 |12-54 92-18 
Oa re sls 6°52 | 9-35 | 2-88 |14-71 | 8-09 | 4-43 | 8-92 | 9-08 | 9-62 {16-99 !23-90 |12-56 |} 127-05 
SOOO ok clases s 6:50 |12-82 | 2-28 | 9-70 | 3-59 | 5-30 | 3-56 | 6:76 | 9°48 {11-80 {12-98 |11-93 96°70 
I de 5) Sate lot 7°63 {11°38 | 6-29 | 1-90 | 2-55 | 5:39 | 3-59 | 2-42 | 3-49 | 9-08 | 4:54 |19-88 78°14 
HSE) Gite, Rag als .ar: 15°70 | 7-84 | 7-71 | 8:13 | 9-84 | 3-43 |] 7-15 | 4°81 [14-63 |15-57 | 3-36 {11-05 || 109-22 
SOS ois Sect ds 12:00 | 5°26 | 4°59 | 7-95 | 3°76 | 1-97 | 6-95 | 1-12 | 7-03 |14-53 |11-77 |14-94 91°87 
ESO OM mete nieces 14-69 |12-53 | 1-03 | 9°35 | 4-05 | 7-50 | 4-34 | 4°39 | 7-65 |13-86 | 9-32 | 5-68 94-39 
BOOS coset wheats « 5-20 | 6-23 | 5-82 | 6°47 | 4-86 | 4-58 | 2-72 | 4-51 | 1°38 | 5-11 | 4°77 |/11-88 63°53 
TTS107 GR OR ee 7-50 | 6-26 | 7-39 | 5-13 | 3°13 | 2-30 | 2-04 |11-66 | 5-85 {14-48 |13-00 |13-12 91°86 
Oats. ene chs. s 6-73 | 5-51 | 8-47 | 2-63 | 2-20 | 3-55 | 3-03 |10-05 | 8-60 | 6-71 | 9-60 | 7-58 74-66 
OSCE chews. ate vo 7-53 | 3-70 | 1-41 | 3-41 | 4-68 | 2-66 | 1-52 | 2-80 | 7-88 |15-24 | 9-43 | 9-07 69°33 
tan Se Sod ey ein 15:30.} 1-95 | 3-03 | 6-96 | 5-46 | 7-04 | 7-77 | 1°74 |11-47 |10-°93 |11-45 | 6-51 89-61 
UO: 54a tia aee 2-21 | 5-99 | 5-30 | 6-68 | 6°38 | 1-20 | 4-71 |10-94 | 9-33 | 8-80 11-02 |10-96 83-52 
OES cv chs Gr as ° 9-96 | 1-93 | 2-84 | 7-53 | 1-98 | 5-42 | 3-30 | 8-76 | 7-42 |11-59 } 8-18 | 5-23 74°14 
ih. D7 Keeani peg 2-08) 112207) 5°63 1 S<39.} 1.68) | 3-49) 12352: be oe. 4°32) 9°83 (12°02) 5°94 Ihe. ele 53 e 
MOOR ee a tees 5-39 | 5-62 | 7-96 | 8-63 | 4-61 | 3-54 | 4-84 | 4-47 {19-12 |13-76 | 8-66 | 6°67 91-27 
OOO ie iakes ate 3-25 | 4:43 | 4-33 | 2-24 | 3-55 | 3-17 | 6-82 | 7-62 |17°68 |13-70 | 7-41 | 3-26 77-46 
MOM Ore 5. a2 tere Wea: Wee (ete. | tOe le Up a2os Lae aoe eee ee pee hte oot Pal bey eyes ih kr 49-21* 
DVT GRTAS Ne leas) aie te 8°71 | 7-13 | 5-88 | 6°74 | 4°42 | 4-33 | 4-83 | 6-85 | 9-64 {12-23 |11-30 |10-23 92-29 


During 1886-1910 (20 years complete), average monthly snowfall was: Jan., 10-lin.; Feb., 11-0; Mar., 6°5; 
April, 2:7; Nov., 1-7; Dec., 7°8. Mean annual snowfall, 39°8 in.; maximum recorded, 42°6 in., Jan., 1887 


* Total for 6 months, see Prince Rupert. ‘ 
POWELL RIVER*—Elevation, near sea-level 


204 ToTAL PRECIPITATION 
CUTS hee ee lesa esac | eee eae Re ecole, uae gr) ei 2-34 | 2-25 | V-OUT| O-sl 1°29 | 4269 | 7-49) 5-88 1f..0 082 . 
DOE URNA War cisder ota? « 6550 ae eoot Pisy ji lets | S762 iis. 1 2913 | i923 | S14.) 2°24 | 6:60 3-54 36°12 
GU aaa ue. oe « 4-07 | 2°15 | 0252 | 1-61 } 3-18.) 2°47 | 0°84 |. 3-38 | 2°36,} 2°92 | 6-50 | 5-37 35° 37 
TOE IS Sot Ei eee 2:85 | 3-26 | 2-08 | 1-43 | 2-22 | 4-15 | 1-78 | 1-39 | 3-18 | 5-44 | 6-68 | 2-28 36°74 
TUTE SaaNE Oak net ee 8-98 | 3-01 | 2°70 | 2-89 | 1-12 | 2-56 | 0°38 | 0°78 | 5-15 | 7-70 | 6°38 | 3°29 44-94 
POMS ge Ook etl ce 2-96 | 3°39 | 2°38 | 3-15 | 2-26 | 0-26 | 1°49 | 0-21 | 0-39 | 7-00 | 3-10 |. 7-57 34°16 
ee 5°07 | 3-01 1-81 | 2-04 | 2-46 } 2-18 | 1-10 | 1°30 | 2-59 | 5-00 | 6-12 | 4-66 37°34 


t No rain June 20 to August 12, 1910. 
Snowfall not usually recorded separately. In Dec., 1914, 1:0 in., and in Dec., 1915, 1-5 in. 


POWELL RIVER (GOAT RIVER LODGE)—Elevation, 160 ft. 
205 ToraL PRECIPITATION 


OA its 3h5, 2:90" Sie | Re heel oem rert| femmiciaieyen We sere 2°47 | 3°35 | 1-12 | 0-79 | 7-97 {13-22 one oat aera ° 
NOES ee bea ne. | 5:08 '| "688 5:01 | 6-29 | 4°89 | 1-02 | 3°92 | 0°65 | 0-50 |14-54 |} 7-03 12-51 | 69-22 


Snowfall in Dec., 1915, 12:0 in. 
POWELL RIVER (HEAD OF LAKE)—Elevation, 160 ft. 


206 ToraL PRECIPITATION 
Tae en cee oi | hi eee | A Ae Ph eae 7-25 | 3°23 | 3-06 | 1-28 | 1-O1 | 9°31 ie 20°86 | 4°71 | Rc aadenics A 
LOLS eei set celts 8-09 | 9°58 | 7-77 | 8-98 | 5:00 | 0°62 | 4°37 | 0-70 | 1°25 {21-53} 11-93 18-48 | 98-30 


Snowfall in Dec., 1915, 29°6 in. 
PRINCE GEORGE—Elevation, 1,863 ft. 


91 Tora, PRECIPITATION 
AS a ee Ae ta Br Semel nea PG ad Cota Gctell ipo Se aay (peers eae VARS aarti Peart ae 222° 1 0255 (6 1*43i 0 1250 [P10 fies ee, 
MOUS ee liee alec 3°43 | 2°88 | 4°48 | 2-80 | 1-92 | 2-40 | 1-02 | 1-86 | 3°50 | 2°10 | 0-42 |...... nadie retools 
PLOTS ei oe eaten pean le Lit Aue 0°94 | 1-48 | 1-38 | 1-10 | 3°25 | 2-00 | 1-68 | 0°53 | O-83 | 1°38 {i,....... 
MOUSE Bias oe es 0-15 | 0°10 | 0°85 ] 1*23 | 2-22 | 1°67 | 1-91 | 1:46.) 1-26)... ches scl cs PS lege eer 


Snowfall in Oct., 1912, 1:5 in.; Nov., 6°3; Dec., 11-0. In Jan., 1913, 24-3; Feb., 17°3; Mar., 8°8; Oct.d 
2:2; Nov., 4°0. In Nov., 1914, 4°3; Dec., 13°8. In Jan., 1915, 1°35 ; Feb., 1°0 in. 


* Records supplied by Powell River Company. 


556 COMMISSTON:. OF “CONSERVATHON 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year || Jan. Feb. | Mar. | April May | June | July | Aug. | Sept. Oct. Nov. Dec. | Annual 
at eee 
PRINCE RUPERT*—HElevation, 170 ft. 

207 ToTaL PRECIPITATION 
19088: ae hie eee TA OME al Te Ore heed a eae 3:40 ;20°35 ,18-02 ;13-36 , 8 42 ,....:... 
T9O09 Hw... 73. Blea ae 9-39 | 8-98 | 9°64 | 6:29 | 8:07 | 3°31 | 7°70 | 9-98 |19-99 |19-17 | 7-40 | 3-88 |} 113-80 
11020 2 BF Acie RES 9H) ZN 6 OM aS GC PY | Wee ae ch BY AD SPU Bi HRS 5 | Ket Deg 4-50 | 4-83 | 8°60 ]18°13 | 9:17 {24-64 jJ........ 
LOD Ry eee aed 15-30 | 7-09 |19-92 | 8-64 | 4°33 | 5-29 | 6-04 | 3-67 | 4:23 | 7°49 | 8-40 [13-19 }| 103-59 
OTD eh Gl otha 4-41 | 8-50 | 2-75 | 8 66 | 2-94 | 4-09 | 3-44 | 4-70 | 8-39 |12°41 {13-52 |16-21 90-02 
TOU ora heute y 11-33 | 5°73 |14-11 | 8°86 | 6-75 | 3-56 | 7°73 | 5-08 |13-74 {15:91 114-60 |19°08 || 126-48 
7S i. OS oom i 6°36 !10-24 | 9-13 | 9-10 |] 6-43 | 1-68 117-25 | 4°16 |10-19 {11-97 {11-91 | 6°56 || 104-98 
182) Soe eR eo ele 12-95 | 7-57 |10-57 |12-50 | 3-07 | 5°63 | 1-28 | 6°75 | 9 66 {17°08 |11-77 j11-64 |} 110-47 
Means... iy... 9-21 | 7-83 }11-02 | 9-01 | 5°26 | 3-93 | 6-85 | 5-32 111-89 J15-02 111-27 }12-95 {| 109 56 


During 1908-15 (1910-15 complete), average monthly snowfall was: Jan., 21:5 in.; Feb., 9-3; Mar., 3-1; 
April, 3°3 ; Oct., 0-2; Nov., 2:6; Dec., 4°5. Mean annual snowfall, 44:7 in.; maximum recorded, 61-9 in., Jan., 


1911. 
ae PRIN CETON—Elevation, 2,111 ft. 
208 TorTaL PRECIPITATION 


PROG {OF Leek 0-60 | 0-40 | 0-50 | 1°10 | 1°64 | 1-00 | 0-00 | 0-04 | 0-64 | 0-77 | 2°15 | 0-30 9-14 
WSO Ai as Moe oe 0-30'| 0-30:| 0-00 | 1-40 | 0-37 | 0-00 | 1-60 | 0-00 | 0-42 | 0-00 | 2-20 | 4-15 |] 10-74 
B96 on he 1:60:) 1-05/|.0°53'[i.25. ecco.) 0-20 | 1-00 | 1-40 | 1-20 | 1-90 | 3-40 | 1-00 ||........ 
PROG) sane ap 1-20 | 0-00 | 0-00 | 0-00 | 1:89 | 1-45 | 0-91 | 0-18 | 1-80 | 1-05 |...... 0-00. Ieee 
18085 Se 0-25'| 0-50 | 0-60 | 0-00 }......]...... 0-20 | 0-61 | 2-15 | 1-00 | 0-86 | 1-35 |]........ 
$800 40 Se ee 1:38 0.03 Go5L teak Ly ey, le ete ntae CWS s] geste pete c.g DENCae-haP fat ocala ee 
LOOOTS 1 Poe eu cue pel Mins 0001 Gass Dh ther st bamRe ae eee tas SLRS sett Mee 24) Ula ot As ee er 
ea Ras De ae) 0:49 | 0-95 | 0-38 | 0-17 | 1°03 | 1-04 | 4-53 | 0-05 | 1-00 | 0-11 | 1-06 | 0-68 || 11-49 
WO) 3. 5 Goth 2-31 | 0-71 | 0-71 | 0-40 | 1-67 | 0-62 | 1-68 | 1-64 | 0-46 | 0-20 | 4-37 | 1:98 |] 16-75 
TODS. ee: 1-19 | 0:48 | 1-99 | 0-33 | 0-80 | 1-74 | 2°68 | 2-05 | 2-59 | 0-80 | 0-93 | 1-03 |] 16-61 
LOOM 0 sh lopukton 1-80 | 3-12 | 1-46 | 1-82.| 0-65 | 0-84 | 0-68 | 0-72 | 0-09 | 0-37 | 1-79 | 2-01 || 15°35 
LOG ee se 1:14°| 0-36 | 1-00 | 0-78 | 1:56 | 1-12 | 2-07 | 0-95 | 1-64 | 1:58 | 0-38 | 0-52 || 13-10 
TOOB id; Ae a 0-71 | 0-86 | 0-06 | 0-18 | 3-27 | 1-63 | 0-11 | 0-11 | 0-62 | 1-25 | 1-97 | 3-25 || 14-09 
POOT is) feet. 2-30 | 1-31 | 0:49 | 0-27 | 1-03 | 0-88 | 0-83 | 1-87 | 2-02 | 0-25 | 0-90 | 1-12 |] 13-27 
L008) nhc es 1:36 | 1-29 | 0-76 | 0-14 | 1-21 | 1-02 | 1-02 | 0-93 | 0-31 | 0-60 | 0-53 | 1°89 || 11-06 
ISOC Ne Pas. a 2-18 | 1-33 | 0-13 | 0-45 | 2-14 | 1-20 | 2-16 | 0-20 | 0-73 | 1-22 | 3-16 | 0-38 || 15-28 
TOID. Cheeses. 1:55 | 1-84 | 0-67 | 0-09 | 0-95 | 2-36 | 0-63 | 0-90 | 0-70 | 1-19 | 2-26 | 1-70 || 14-84 
(GATE. Pats s 1:35 | 1-13 | 0-29 | 0-11 | 1-76 | 0-86 | 0-63 | 1-34 | 1-49 | 0-27 | 3-12 | 0-65 || 13-00 
LO ie ent 1:59 | 0-76 | 0-24 | 1-15 | 0-72 | 1-53 | 1-30 | 2-08 | 0-49 | 1-20 | 0-91 | 1-55 || 13-52 
"ghee cot | Ceca a ity pecan [ote Inet 2-54 | 2-22 | 4-14 11. 1:17 | 0-75 | 0-50 ||....... : 
TEP ee al 2°36 | 1-16 | 0-73 | 0-65 | 1-32 | 0-88 | 0-21 | 0-12 | 1-39 | 1-00 | 2-04 | 0-96 |] 12-82 
POLS ethene 0:75 | 0-25 | 0-76 | 0-41 | 2-54 | 0-96 | 2-56 | 1-36 | 1-07 | 1-00 | 2°02 | 1-67 || 15°35 
Means......... 1:32 | 0-94 | 0-59 | 0-53 | 1-44 | 1-16 | 1-35 | 1-03 | 1-04 | 0-85 | 1-83 | 1-33 || 13-41 


During 1894-1915 (16 years complete), average monthly snowfall was: Jan., 10-lin.; Feb., 8-0; Mar., 3:5 > 
April, me May, . 1; Oct.,0°2; Nov.,9°5; Dec., 11:1. Mean annual snowfali, 42:7 in.; maximum recorded, 
38:7 in., Nov., 1902. 


PRINCETON CROSSING—Elevation, 3,515 ft 


209 ToTaL PRECIPITATION 
LOA ey rere | EO Pete ete aL [Leathers feo eee | Susy Peet loshtbaee C58) leita Rl (2 9) tases Bl hy cbt ed 0:92 | 1-44 | 1-57 | aa Ware 
BO Wy IS Cea ake te big Onsale 77'| 1243°) 3283} 2°03) (3270) On%20|) 2237 Upesoo moe eSalnores 26-88 


Snowfall in Nov., 1914, 6-7 in.; Dec., 15-7. In Jan., 1915, 11-7; Feb., 4-1; Mar., 4-5; Nov., 26:0- Dec., 
32:4: total in 1915, 78-7 in. 


QUALICUM}{—Elevation, near sea-level 


210 ToraL PRECIPITATION 
KO ARR te, ad er ramen ae Pr oe Se end Sp rl oer tesa ee rt ee Wah ol RL RY Prema i Udall SAG Teas 
AGOGR ee Ahees 7:39 | 4°58 | 0-90 | 0-50 | 1-60 | 0-95 | 0-60 | 2-40 | 2:40 |10°-28 | 4-09 | 0-30 35°99 
LTO ea se 5:11 | 3°69 | 1-85 | 0°50 | 0-74 | 1-90 | 0°10 | 0-86 | 1°35 | 6-18 | 8-06 | 3-51 33°85 
TOD AT seats 7°38 | 1-92 | 0°45 | 0-86 | 2-75 | 0-50 | 0-10 | 0-87 | 2-05 | 3-02 | 6-68 | 2-80 29-38 
Dh Ae a Se ee 6:36 | 3°53 | 0-28 | 1-29 | 1-93 | 1-20 | 1-98 | 2-12 | 1-58 | 2-61 | 7-84 | 5-80 36-52 
RSS US Pc eae 4:77 | 2-31 | 1-80 | 1-46 | 1-76 | 2°73 | 1-52 | 0-85 | 2°51 | 3-60 | 9-95 | 2-49 35°75 
1125 KS nae Nea ae 11-96 | 3-16 | 2°48 | 5-71 | 0°49 | 2-66 | 0-07 | 0-22 |] 5-00 | 8-15 | 9-05 | 2-02 50°97 
EOL aps ean eee 3°07 | 3-81 | 2-60 | 2 14 | 2°83 | 0-85 | 0-14 | 0-02 | 0-75 | 8-83 | 4-17 | 8-80 38:01 
Means.) se 33 8- 6:58 } 3-29 | 1-48 | 1-78 | 1-73 | 1-54 | 0-64 | 1-05 | 2-23 | 6-10 | 7-12 | 3-90 37°44 


During 1909-15 (1909-12 complete), average monthly snowfall was: Jan.,9-lin.; Feb., 2-0; Nov., 3°3 Dec.,. 
Q°9. Mean annual snowfall, 15:3 in.; maximum recorded, 28-0 in., Jan., 1911. 


QUALICUM BEACH—HElevation, near sea-level 


2ii ToTaL PRECIPITATION 
“81 
AO TA ee Simon tas ieee sia6'| 3:84] 2°88'| 0:46 [ Sai 0:28 634° 44% 8-01 #°i8'| 107 || “30°48 
LOTS eax le Semel, Se ae ee a ee cles 4 aes ee cae See er eee 0:04 | 0-05 | 0-10 | 7°00 | 0°46 j] 1-84 jI........ 


Snowfall in Jan., 1914, 6-0 in.; Feb., Ors: Dec., 1-3. In Jan., 1915, 0°0; Dec., 0°7 in. 


* See also record for Port Simpson. 
7 Formerly called Little Qualicum. See also record for French Creek. 


/ 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


_+ Year 1 Jan. Feb. Mar. | April | May | June | July Aug. | Sept. | Oct. | Nov. | Dee. | Annual 


QUAMICHAN—HElevation, 100 ft. 


212 ToTaL PRECIPITATION 

nee Hee ce ci, Ol Bae she wills wes 1-56 | 0°65 | 0°64 | 0-01 | 3-95 | 3°42 | 8-63 O° 92 lh eee 

ty MONE a eis ca «6 7°75 | 0-74 | 1-61 | 3°38 | 1-56 | 1-28 | 1:97 |] 1-19 | 2-O1 | 2°36 | 2°09 |13-24 39°18 
SS Etiers hie. tiers wes 3°86 4, 6°02 1 4912 | 2-24 | 3°65.) 0-92 1.3.2... EATS Peo ee ok AL ay ae ORR Ab ey [DS oe gel | io nad - P 

eee UN er cet Hck Nees Cathe Gee ih S tine abet kis where <oees 1555 O72 1427 1 S86h 1) 2584-1 '6<S0' Ib eae: 

x LSU Se eee ae 3°46 | 3-98 | 1-79 | 2-52 | 2-87 | 0-76 | 0-00 | 1-04 } 3-08 | 4°93 | 3 23 | 5°28 32:94 
ihe MU crete. sikc Ak 8:26 | 1-73 | 2:94 | 0-98 | 1-26 | 3-86 | 0-74 | 0-27, | 1-11 | 6-31 | 1°39 {10-29 39°14 
[y ihe oS 2 eee 2-96 | 2-45 | 3-60 | 5°86 | 0-60 | 0-26 | 0-00 | 2°53 | 3-81 | 3-60 | 7-50 |10- 22 43+ 29 
; 83) OP 5-40 | 2-86 | 2-72 | 4°09 | 2-26 | 0-40 | 1-10 | 0-80 | 3-60 | 1°80 | 5-75 | 5-00 35°78 
a BBO ees Wena sot 6 2-85 | 7-93 | 5-05 | 4°59 | 2°32 | 1-72 | 0-37 | 0-21 | 3-65 | 2°97 | 7-90 | 5-60 45-16. 
OU, Soothe se art 7°35 | 4°05 | 4-45 | 2-30 | 0-60 | 1-80 | 1-30 | 0-20 | 3-00 | 4-50 | 2:92 | 2-05 34:52 

2 SON aicio swish e-s 6:37 | 1-00 | 3-50 | 2-20 | 4-20 | 0-90 | 0:50 | 0-40 | 0-50 | 0:70 |} 4°30 | 4-70 29-27 
we PS ie os cutisle es Wea be ls) OF OS. le, au. 2 2 RTOs 2 we FOr OF 90) 0.8 tea lads teee ee £64: | ecteece x 
E OE sin eR)! NR RS Se epee) ea ee eS ae oe ae) Senet eee Cee P Ree (renee | Cemegtaaee 
pe) See errr nS Ser Ms ore di eiedaboa< suc ECR! GPM He SAR che MD oR iS oie eel Re Ee Re a, Ae ae en PHO st Awe s 2 
‘ dd yc oOo | gee ag CORN] Se od (eae S657 FOGG} hon, is eee es 0:60 |. 4-00 4...... CAS WN Se . 
BEeION STURN rn Po eNT Litre rae ARO RerR Ma ACS yo eg eee TAD aes ie Bre he ec Oi: Dae Maks cibiae pt bowie Bistn.m aia & Be Sale. o! Gile-wa Sie aE Nordtele aah Fa 

100s Gee eae " HeG) 2245] 245°] i-94 [8-98 10-344 O'S b 1°40 1-231. [TE O5' |) S281 oto. aie z 

ieans.): b. sie. 5-57 | 3-95 | 2-81 | 2-93 | 2-10 | 1-18 | 0-72 | 0-66 | 2-33 | 3°38 | 5°24 5:91 36:78 


During 1886-1901 (1889-95 complete), average monthly snowfall was: Jan., 11-9 in.; Feb., 13-8; Mar., 1°4 ; 
Oct., 0°-1; Nov., 1:0; Dec., 5°3. Mean annual snowfall, 38:5 in.; maximum recorded, 58-5 in., Feb., 1893. 


QUATSINO (AND WINTER HARBOUR)—HElevation, near sea-leve 


5 213 TorTraL PRE7*IP: TATION 

: OND 5a ae aa Bt SS Fa ee Ae ee cee a ne I 3°74 | 3°35 {10°63 | 5°95 [22-33 [13°17 }f. ...2. 

a BS9Gs2 os cedis- ses 7°13 |16°17 | 7-14 | 5°91 | 4-70 {10°59 | 2-05 | 0-75 | 1-04 |13-49 | 9-27 |30-33 108° 57 

PSN tes, oy Accuses 10-52 | 7-84 | 7-25 |10-61 | 6-25 | 5-26 | 7-09 | 6-60 | 4-55 {10-27 {11-33 |14-96 102*53 
15S faa ae 15°91 |17-57 | 5-84 |13-30 | 6-61 | 5-05 | 4-04 | 0-24 | 8-83 |10-88 |16+23 |14-34 118*84 
PSN ere or arc fh lela. 19°79 |15-83 | 7-77 {18-15 | 7-51 | 1-60 | 0-30 | 1-42 | 6-45 |11-86 |25-08 |19-81 135-57 

4 EOC ee ere tele ols. seta & 12-22 | 6-68 |10-00 | 6:20 | 2-23 | 3-89 | 2-84 |18-49 | 8-68 |13°94 I]....... bd 

: OOS ort Foe BACGG IPL OF APD YOO ute = nod as x cal ecaat 5-39 | 2-58 | 3-63 |12-18 |24-84 |20-88 |]....... 
POI ens ood 7°92 116-99 |17-96 | 8-06 | 4°21 | 3-65 | 3-22 | 6-89 | 7-68 | 7-68 {18-21 |22-58 125-05 
ONS Ak ee ee 14-94 | 1-43 | 3-40 |10-93 | 6-01 | 5:77 | 0-80 | 4-86 |13-66 |14-23 |20-70 |19-74 116°47 
MOOS rr oh os ace 3°10 | 5-60 | 2-89 | 4-37 | 5-53 | 6-54 | 2-39 | 0-12 | 6-86 |15-60 |25-39 |16-75 95°14 
i) CS RS ee ae 9-14 |12-56 |15-11 | 6-24 | 6-26 | 0-51 | 1-11 | 8-63 114-27 J11-82 |18-15 |22-38 126-18 
POUG eBoy 19-51 | 8-32 |10-06 | 6-86 | 3-06 | 9°38 | 2-06 | 5-37 [18-92 |25-55 113-88 |23-42 146-39 
TOT 7 eal Pe eee C27 Se Ours eee ol sce ca whos Sous PSO O74 bot 00 P Os44 FAVOR aris oo Rvs eee 
OS Sy sole RSet | RE ee a a Peer, ge Bea 0 9-70 | 3-96 | 5°82 | 2°47 | 8-59 |10-63 {18-99 [10-65 |]...... as 

; TOYO LS ne Alea a ape 8-80 }11-90 |12-96 | 2-17 | 5-39 | 5-02 | 5-00 |15-62 | 7-55 |...... 15<OE) (Gs68 aie a aes 
POT O sca sete « 19-21 | 9-23 |10°66 | 8°29 | 5-54 | 5-85 | 1:1 2°11 | O-51 {12-75 j11-23 {19-27 105:7o 
Nee er ase tiaeare a VAS Sete e 12-84 110-23 | 3-09 | 3-58 | 5-79 | 1-78 | 0-30 |] 5-49 J...... 17*AG 114-9874) 32.582 
BOD i Ne iia 14°88 | 8-03 | 1-71 | 3-91 | 2°82 | 1-15 | 1-31 | 1-84 | 1-51 | #65 |14-73 |14-02 67°56 
6S ES VOR A cern eee 14-09 | 5-31 | 4°26 | 7-44 | 5-97 | 1-10 | 2°67 | 5-78 |10-69 | 9-19 |19-10 113-95 99°55 
OE De eels seis 18°46 | 5-76 }12-42 | 9-36 | 3-85 | 1-34 | 0-74 | 1°05 | 5-22 [14-51 |17-35 18 95-24 
OLE Se ee oe oe ine 8°58 | 9-90 | 7-71 | 6°77 | 2-82 | 0°46 | 1-70 | 2°47 | 1-94 [18-99 |12-84 |14-19 88+ 37 
Wie ans 4a 2c estes: 12-54 |10-72 | 9-21 | 7-77 | 5°55 | 4-24 | 2-63 | 3-82 | 6-73 {12-14 |17-04 |16°56 || 108-95 


During 1895-1915 (14 years complete), average monthly snowfall was: Jan., 7°8 in.; Feb., 4-8; Mar., 2-7; 
April, 3°6 ; Oct.,0°2; Nov., 2:6; Dec., 2-9. Mean annual snowfall, 24-6 in.; maximum recorded, 39-Oin., Dec., 
1902. 


QUEEN CHARLOTTE CITY—Elevation, near sea-level 
214 TorTaL PRECIPITATION 


1 Oe Ae ers | 7°41 | 5°30 | 5:25 | 5:98 | 1-60 | 6:9 | 1-56 | 2°97 | 3°59 {14:06 |11-77 [13:78 | 73°16 


Snowfall in Feb., 1915, 7-0 in.; Dec., 3-5; totalin 1915, 10°5 in. 


QUESNEL—Elevation, 1,700 ft. 


215 Toran PRECIPITATION 

IBC U Ts a eae Cis 1-30 ; 1°35 | 0-37 |; 0-63 | 0-41 | 0-73 | 1-10 } 1-54 | 3-59 | 0-40 | 0°27 | 0-00 11-69 
SOG wacte, ees 0:90 | 0:00 |} 0-00 }...... O2o7e\-0- 66 {Oats deci lee ciate elas 1:00 ||. 0°30) hades... . 
ESO ere er cM arava, ate: ols ence Weheranece te 02551-0221 2-53) fs G4} OF 73h Se VQ ee OU Tek Flier hes lilcrcusaiare . 
ESOS eee Sota iD sis arose erie ef etausiate S Ont 7S let OS Ose a LooG. 1) O-29r tO. 1 O=00; tee nae 2 

EY OO Oi cces a6 gies 0-50 | 3-00 | 0-00 | 0:00 | 0-98 | 2-62 | 1-82 | 2-74 | 0-21 | 1°27 | 1-93 | 0-62 15°69 
NOOO Seek tua ee 1-25 | 1°65 | 1°46 | 0°82 | 0-67 | 2-59 | 2:46 | 3-00 | 1-45 | 0-62 | 1°36 | 0-10 17°43 
POON ates <se% VtOst 0205210200850" 00520268 fib 95 Te2'S1- lcs oc 2 cae ates coc 0230" Or ZO alter see 
NG Meee eae bans OA mera leer. 0-02 } 1°03 | 1°76 | 0-81 | 1°06 | 1°84 | 0-32 | 0-45 | 0-20 A Z 
MOOSE Ss haere E70! O00 ie rts (ea toe oralstokie O84 32 22.) 2937) 2a tb fF LOS 65 [ieee ee 
OA ee ret hace ste 2-49 | 2°45 4 0-10 | 0-56 | 1-55 | 1°35 | 0:07 | 0-53 | 1-50 | 1°50 | 2°80 16:30 
OOS ate eee 0-95 | 1°05 AS 0-36 | 0-82 | 0°31 | 0-53 | 2-46 | 0-51 | 1°76 | 2°03 | 0°60 11°38 
MOOG E otis Bice a's 2-25 | 0-15 30 | 0-02 | 0-46 | 1-62 | 1-07 | 0-50 } 2-55 | 2-90 | 1°15 | 2°70 15:67 
MOO TR Bee eek 2-10 |} 0-60 } 0°55 | 0-53 | 0:66 | 3-46 | 1:42 | 3-13 | 2-20 | 0-68 |-0°87-} 1-05 17°25 
MOOS oe ts oe wees: 0°97 | 2-10 +25 | 0-18 | 1°43 | 2°67 | 2-28 | 1°81 | 3°64 | 1°36 | 1:53 | 0°85 19°07 


558 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year 1 Jan. Feb. | Mar. | April | May | June | July | Aug. Sept. | Oct. | Nov. Dec. | Annual 


QUESNEL—Continued 


LOOD Ly Reston uies 0:55 | 0-83 | 0:50 | 0-42 | 1-04 | 1-53 | 0-82 | 1-50 | 2-13 | 2-49 | 1°40 | 0°25 13-46 
TOMO Serco eee acy Me 0-57 | 1-00 } 0-51 | 0-20 | 1-41 | 2-92 | 1-11 | 2-48 | 0-63 | 0-85 | 2-42 | 1-35 15°45 
OUT Pe cvreiet Seats 1-05 | 0-70 | 0:72 | 0-43 | 1-36 | 1°33 | 1-84 | 1-07 | 2-20 | 0:39 | 1-96 | 2°35 15°40 
LON ep ates ake 0-45 | 0-55 {| 0-10 | 0-88 | 0-40 | 1:08 | 1-66 | 1-94 | 0-70 | 1-31 | 0-97 | 0-50 10-54 
LORS 7 pice here 2°20 | 1-03 | 1-18 | 0-31 | 1°36 | 1-55 | 3-47 | 3-65 | 1-51 | 2-97 | 0-87 | 0-42 20-52 
DOTA Rs geciareret 1-52 | 1:84 | O 83 | O-81 | 1*21 | 2°37 | 2-76 | 0-30 | 1-39 } 0-07 | 1°77 | 0-80 15-67 
DOL ci cpceiarearte 0:25 | 0-15 | 0°47 | 0°72 | 1°38 08 | 1°82 | 0-79 | 1-24 | 1-24 | 0-05 | 1:90 12-09 
Means.........|| 1°25 | 1°03 | 0°45 { 0-37 | 0-87 ‘1-71 | 1-66 | 1-66 | 1-72 | 1-21 | 1-20 | 0-96 14-09 


During 1895-1915 (15 years complete), average monthly snowfall was: Jan., 11-2 in.; Feb.,9-1; Mar., 2-2; 
Oct., 0-6; Nov., 6°4; Dec., 8-0. Mean annual snowfall, 37-5 in.; maximum recorded, 30:0 in., Feb., 1899. 


QUESNEL FORKS (BULLION)—HElevation, 2,275 ft. 


216 Torat PRECIPITATION 
TSO Tie eae ARSE eee ao nal apet arn atl Riepene tee eekaea seer 2°63 | 3°54 | 0°56 | 1°71 L912 802) 7 23 Le hiepeeeee 
TSOS ei es oe 3°28 | 2-97 |} 2-40 | 0:96 | 3°31 | 3-36 | 3-06 | 0-34 | 2°71 1-06 | 2°83 | 1°31 27:56 
PSO Re eee ee: 3:70 | 4°-75_| 2°39 | 2-21 | 2 35 | 2°54 | 1°39 | 2-94 | 1-54 | 1-64 | 2-47 | 1-43 29-35 
TODO eAou eee 2-33 | 8-20 | 1-24 | 0-83 | 2-23 | 3-90 | 1-83 | 6-07 | 1-85 | 1-94 | 2-91 | 1-70 30-03 
LOOT see ee 1-92 | 0-82 ] 1-48 | 2-09 | 1-60 | 2:95 | 1-52 | 0-53 | 2-94 | 1-70 | 2-34 | 2-74 22:63 
NGO? Lee niee 1:23 ete B37 1 t4 1s 76 12°29 [26760131 S162: 78h 0-40 192235 133 21°88 
T9OS sey 1-98 | 0-60 | 1-09 | 1-09 | 1°71 | 3:78 | 2:60 | 2:76 | 5:19 | 2:95 | 1-08 | 2-20 27-03 
NM GOA Ree re ets ee 4°15 | 2-25 | 0-35 | 0-72 | 0-87 | 2-10 | 2:04 | 0-12 | 0-72 | 2:46 | 0-87 | 1°60 18-25 
GOS Soy Sei aels 0-90 | 1-43 } 0-52 | 0-98 | 2-26] 1:17 | 0:45 | 1-55 | 1-34 | 2°17 | 3-43 | 1-40 17-60 
OOO Fe Sees es 1-78 | 0-12 | 0-30 | 0-81 | 1°26 | 3:26 | 1-45 | 0-50 | 2°95 | 3-53 | 2-12 | 3:57 21°65 
Means) 2225040: 2-36 | 1-95 | 1-21 | 1-27 | 1-99 | 2°85 | 1-92 | 1-85 | 2-37 | 1-98 | 2-32 | 1-96 24°03 


During 1897-1906 (1897 incomplete), average monthly snowfall was: Jan., 20-7 in.; Feb., 17-8; Mar., 9°4; 


April, 4-1; May, 0:5; Oct.,1-0; Nov., 14-3; Dec., 17-7. Mean annual snowfall, 85° 5 in.; ‘maximum recorded, 
45:0 in., Feb., 1899. 


QUILCHENA (DRY FARM)—Elevation, 2,900 ft. 


217 Toran PRECIPITATION _ 
BOTS AS SMe sere Ea aehs WUE, AN AARET Cane nwe Ee as aie Ne Lees fea 118 0-39 | 0-66 | 0-70 | 1-36 | 0-97 | 0-40 I]........ 
Ae SIO ee ea 2-61 | 0-70 | 0-87 | 0-51 | 1-76 | 1°43 | 0-00 | 0-02 | 1-96 | 0°45 | 1:65 | 0-97 12-93 
AOU: ose eae 0:85 | 0-70 | 0°59 | 0°48 | 3-72 | 2-53 | 1°88 | 0-31 | 1-34 | 0-94 | 1-05 | 2-25 16: 64 
Snowfallin Oct., 1913, 1-5in.; Nov., 6:8; Dec., 4:0. InJan.,1914,18-7,; Feb., 7-0; Mar.,8:7; Nov., 10:0; 
Dec., 9-7; totalin 1914, 54 1. In Jan.,71915, 8-5; Feb., 7-0; Nov.,9°5; Dec., 18-5; total in 1915, 43-5 in. 


REVELSTOKE—Elevation, 1,476 ft. 


218 ToTaL PRECIPITATION 
ERO REE Cee Oey |v at Die ean ede aN a |S Ee 1°96 3°34 | 3°73 | 0-14 | 2-73 56 [ 45862) "3657 Heiter 
ES9O9 es EB phe ave 5°65 | 5:45 | 2-82 | 1-82 | 3-48 | 2-O1 | 1-42 | 5-33 | 2-03 | 3°66 | 7-12 | 5-72 46-51 
L900 Siac ee 49042] v4 FATE DES Ty VSOS PS NOD [ie ates apie ene hccache [Perle Sete || asaeeireeent| thei seeyell ieee tata ae ean 
TOOU Are shee eeceas fy oe eee wih cul oh ceaaath ote ckoeteie | ayes cclroe a edie Fa cate atchucesmretates [ta ak mdcrae Bcc ere te teonea [tame teeta eh cetacean OP ce oe 
OOD Uae eee ny. eS Seti asa 1°49 | 3°65 | 3°41 | 9:68 | 4°65 | 3-75 | 8-47 | 6-20 | 0:30 |],....... 
POOS MEME eee see b5 9055 0h ad Bobo tay ieee he) A Ma Or di es Wc, 2 Pgh Ps sk 8 RO gS et 8°14) S*47%) 379! 45255 ee ee 
TOO 4 Serer eee 6-12 | 5:51 | 2:87 | 1-65 | 1-43 | 3-67 | 1°61 | 1°53 | 1-74 | 1°03 | 4-90 | 5-02 37°08 
ASO5 EE pee ees 3-20 | 4°83'1 2:37 | 0-78 | 2-94 |} 2-54 } 1-19 | 1°43 | 5-68 | 5°43 | 2-73 | 4-23 37°35 
NOOG oe ee aes 4-90 | 3-71 | 0:37 | 1-54 | 2-08 | 5-44 | 1-62 | 0°88 } 4:40 | 6°54 | 4-71 | 4-O1 40-20 
TOOT eee are 6°55 | 6°26 | 3°47 | 3°25 | 2-67 | 2°54 | 0-53 | 7-02 | 4-34 | 2-28 | 6-09 | 4-09 49-09 
TODOS Hae cela 6-65 | 6-70 | 4:65 | 2°56 | 2-23 | 2-61 | 1:33 | 1-%8 | 1-79 | 2-88 | 5-58 | 2-42 41-19 
AQOO MY Ae Gl7 i Gable al OS leases 1°49 | 3°29 | 2-32 | 1-36 | 2°88 | 4-49 | 7-22 | 3-62 I]..7.... 
UDO Ro rea ae 3:33 | 4:92 | 4-43 | 4°30 | 0-67 | 2-51 | 0-89 | 1-61 | 2-15 | 6-19 | 6°47 | 8-71 46°18 
POMP ee eee 7°55 | 3-27 | 2-98 | 0°83 | 2:59 | 2-13 | 2°57 | 1°63 | 2-64 | 0-46 | 5:14 | 4-30 36:09 
TOP2E es ee 5-21 | 3°32 | 0-72 | 1-93 | 1-86 | 2°29 | 4-13 | 4-03 | 1-49 | 4-96 | 5°98 | 8-15 44-07 
LOLS Ores ee 7-57 | 2-91 | 1-29 | 0-88 | 2-25 | 1-73 | 3:05 | 4:60 | 3-26 | 3-08 | 6-90 | 3-75 41-27 
NOVA ee eon 9-89 | 2-06 | 3:23 | 2°42 | 1°25 | 2-53 | 0:97 | 1°19 | 3°87 | 2-23 | 7-09 | 1°65 38-38 
11) Re Boies 3:40 | 2-18 | 0°84 | 3-19 | 4°83 | 2-93 | 4-91 | 0-72 | 2°51 | 0-87 | 3-68 | 5-12 35°18 
Weansy% <0 o8 5°41 | 4°22 | 2-62 | 2-04 | 2°37 | 2-96 | 2:66 | 2°53 | 3:34 | 3-79 | 5-53 | 4-31 41°78 


During 1898-1915 (1899 and 1903-15 complete), average monthly snowfall was: Jan., 43-9 in.; Feb., 32: 6; 
Mar.,:11-5; April, 0-4; May, 0-1; Oct.,0-1; Nov., 19-1; Dec., 34-4. Mean annual snowfall, 142-lin.; maxi- 
mum recorded, 77°5 in., Dec., 1912. 


RICHLANDS—HElevation, 2,500 ft. 


219 Torau PRECIPITATION 
EK UR Ta 35 | 2°37 | 0-00 | 0-12 | 1°94 | 3-96 | 2-14 | 1-64 15 | 2-76 | 1-09 | 0-00 || 1?-52 
by 3 0 Sie pgs Sere 1-61 | 0-72 | 0:20 | 1°45 | 1°43 | 2°08 | 1-74 | 0:74 | 2-81 | 2-41 | 2-02 | 0:73 17-94 
ADLD Pees 1:60 | 0°73 ! 0°47 | 2:08 | 4°98 | 3-11 | 3:02 | 0-83 | 2-20 | 1-57 | 0-46 | 0-80 21°85 
Snowfall in Jan., 1913, 2:5in.; Feb., 9-7; April, 0-4; Nov.,0°0; Dec.,0:0. In Feb., 1914, 5-0 ; Mar., 2:0; 


Nov., 6:5; Dec., 7-3; total in 1914, 20-8. In Jan., 1915, 16:0; Feb. - 0°O ; April, 0:5; May, 2-0; Nov., 0:0; 
Dec., 6:0; total in 1915, 27-5 in. 


Year 


eres eevee 


METEOROLOGICAL DATA—PRE‘CIPTTATION 


RIVERS INLET—Elevation, 20 ft. 


8°47 (16°53 
9°85 | 7-35 
$17 


During 1894-1906, average monthly snowfall was : 
1-0; Nov., 6°9; Dec., 8-6. Mean annual snowfall, 62-0 in.; maximum, 63°8 i in., Mar., 1894. 


ToTaL PRECIPITATION 


CONRo 


RNTOWANNOON 


NOR eR RST On 


He» CO 
OO 
wo 


Jan., 1l- 8 in.; Feb., 14°1; 


- ROCK CREEK—Elevation, 1,992 ft. 
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PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


1 Jan. | Feb. | Mar. | April | May June | July Aug. | Sept. Oct. | Nov. Dec. 1 Annual 


14-78 |17-93 | 7-07 || 126-74 
6°76 .|19°72 |19°13 || 118-72 
13°50 | 9°26 |17-77 || 102-69 
14-16 | 8-46 |11-29 96-14 
9°57 j19+29 |20-14 || 102-81 
13-18 |12-80 |15-80 || 122-91 
19-61 | 8-59 |18-94 || 118-71 
18-13 {20-12 |20-78 || 122-21 
8-23 {16-17 |19-23 || 104-94 
22-58 |23-97 |13°96 || 122-71 
14-42 |21-36 |13-56 || 111-18 
9-76 |21:14 |20-09 || 116-52 
26°85 |13°54 |21-62 || 134-58 


14°73 


Mar., 15-3; April, 4°3; May, 


i 221 ToTaL PRECIPITATION 
Oe Sar AGEN, Us a cia tals nus es [waka edhe ee mukde coe ae 1-66 | 0-89 | 1-02 | 1-12 | 0-98 ]|........ 
; Lo 6 ee ..-{|| 1°83 | 0-30 | 0-37 | 0-69 | 1-69 | 3-60 | 0-37 | 0-81 | 1-21 | 1-14 | 0-85 | 0-80 13-66 
BENT e ss, 1-83 | 1-01 | 0-34 | 0-89 | 1-11 | 1-68 | 0-36 | 0-08 | 1-02 | 0-99 | 1-53 | 0-90 || 11-74 
: RTL eos Wie Sere c 1-28 | 1-08 | 0-90 | 1°19 | 4-21 | 1-13 | 4°80 | 0-28 | 0-74 | 0-87 | 1°71 | 1°35 19°54 
« During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 16-5 in.; Feb., 4°3; Mar., 0-8; 
; coeg ae Nov., 5°4; Dec., 9:8. Mean annual snowfall, 37-8 in.; maximum recorded, 18-3 in., Jan., 1913, and 
in j an., 
i ; ROSSLAND—HElevation, 3,400 ft. 
f 222 Tota PRECIPITATION 
i 1900... chien ovate oe 4-02 | 4-11 | 3°41 | 1°71 75 | 1:41 | 1°38 | 1-24 ) 2-56 | 6-09 | 1-81 | 5°99 35-48 
‘ 1905...........|| 3°95 | 1-79 | 3-84 | 1-47 | 2-94 | 2-71 | 1-63 | 0-46 | 2-64 | 3-75 | 3-03 | 2-82 || "31-03 
if LU OLS eat meee 3°28 | 3°77 | 1°28 | 0:78 | 4°75 | 2°57 | 0-48 | O-71 | 1°41 |} 1°59 | 5°04 | 4°49 30°15 
‘ Oe coca kis 6 sore 3°78 | 1-74 | 2-76 | 2:17 | 3-58 | 2°87 | 0-88 | 5-89 | 4°28 | 1-37 | 3-24 | 3°81 36°37 
NGOS Fore oe Ries 2-80 | 2-75 | 2-14 | 2°80 | 3-62 | 2°21 | 1-19 | 1-08 | 0:13 } 3°47 | 1°95 | 2°89 27:03 
Mg OOD Satie ov iehe lags 3°58|- 52905 | 1°76: |'0°29| 3-85 | 1°55 } 3°35: 1 0-14 |: 2-82 )-S3*1b 1. 4-60 | 2-83 32°93 
HOT OR oe oy sue ee 3°48 | 1-86 | 2-12 | 1-26 | 2-56 | 2-02 | 0-30 | 1-09 | 1-25 | 3-04 | 5-32 | 3-47 27°77 
; BU EEE Betyg ahs tereics e's 3°55 |\1°80 | 1°40 | 1-13 | 5°64 | 2°68 | 1°10 | 1°33 | 2°20°| 0-61 | 3-27 } 4°39 29°10 
: The) De ee ee 3°61 | 1-77 | 0°85 | 2°86 | 2°54 | 1°74 | 2°84 | 3°14 | 1-96 | 3°07 | 3°54 | 2°68 30-60 
PONS PS Sica ca os 4°09 |} 0-26 | 2-17 | 0-71 |-3°32 | 4°15 | 1°24 | 0-71 | 1°19 | 1°56 | 3-98 | 1°37 24°75 
; 10) V: SO aR 5266 | 1-55 |. 1°88 | 3°50: | 2°22 | 3-21 | O-78 | 0-09. | 3°29 } 3*13.1 3°85 | 1-74 30°90 
4 RON R ce fe soci s 1-61 | 2°31 | 2-41 | 3-80 | 5°85 | 3-43 | 4°18 | 0°07 | 0-76 | 2°75 | 3°97 | 3°51 34°65 
y 
| IMCaNS 0S ole os 8°62 | 2-40 |. 2-17 | 1-87 | 8*55 | 2-55 | 1°61 | 1°33 | 2:04 | 2-79 | 3-63 | 3-33 30-89 
c During 1900-15 (1901-04 no record), average monthly snowfall was: Jan., 30- 9 i in.; Feb., 20-6; Mar., 13-0 ; 
7 eae} 4°1; Oct., 5°2; Nov., 23:2; Dec., 30°2. Mean annual snowfall, 1272 in.; ; maximum recorded, 44°7 in., 
eb., s 
fe RUSKIN (STAVE FALLS)—Elevation, 125 ft. 
| 223 Tora. PRECIPITATION 
. Pneumol alc, goat oc |i ca saabnce ach ofec bea con 3272 (19-82 | 5-92 \f.-n.s ses 
{ BPO LOY is arerere io phe 14°44 | 7-21 | 6-39 | 5-02 | 5:96 | 1-02 | 0°13 | 4°76 | 2-08 |12-72 |14-91 |13°24 87°88 
ON Sel ae ares Pen Soh oe ie. |O2sl.| 2 dO) Fedo. beGd. | b<O7- 142-76.) 765 12°62 (87977) 10<75 73°99 
OL iene eve sikh: + 6°88 | 6:74 | 1°72 | 2°89 | 2-64 | 3:34 | 3°92 | 6-24 | 2°08 | 7-66 |13-57 {10-05 67°73 
OL Bel oste eleln 96 te 8-28} 8-25 | 8°93 1 4-52 } 5:18 |} 5°45 | 3°22 | 3°63 | 5°81 |/9-55 111-82. | 3-93 78:52 
OU AS Reet. ors 12-22 | 4-72 | 5-61 | 7-49 | 2:65 | 4-18 | 0-87 | 0-54 | 9-86 | 7-63 {15-20 | 3°13 74°10 
OUD ain neleie'steis > 8°31 | 5°51 | 4°12 | 5°34 | 5-40 | 2-49 | 2-84 | O-14 | 1-77 }14-32 | 7-56 {13-02 70:82 
leans 6/.-<-sices!e > 10-00 | 5-86 | 5-51 | 4°64 | 4°86 | 3-02 | 2-16 | 3-01 | 4°88 | 8-17 |14-38 | 8-58 75:07 


During 1909-15 (1909 incomplete), average monthly snowfall was : 


oe 


ee eee we ee eee oe oe 


eoee ee oe 


Jan., 18-9 in.; Feb.,4°8; Mar., 1-0; Nov., 
3:0; Dec., 1-6. Mean annual snowfall, 29-3 in.; maximum recorded, 69- 5 in., Jan., 1913. 


SALMON ARM—Hlevation, 1,150 ft. 


ate eettel| eal oT eealliatecane. cee 2°10 
2-20 | 1-00 | 0-60 | 1-40 
2-00 | 1:55 | 0-75 | 1-14 
3°37 | 1-30 | 0-20 | 0-71 
Seo rinkd | ooane 0°25 | 0:50 
2-80 | 1-28 | 1-33 | 0-66 
2°26 | 2-11 | 0-73 | 0°67 
3°15 | 2°32 | 1-59 | 0-31 


ToTaL PRECIPITATION 


seer eeetlo oe es ele seer eto sees eto eaeeerertoe arsenals oe 


0°95 73780 | 1-d2 
1-00 | 1-79 | 0-33 
2:64 | 0-42 | 1-24 
1-34 | 0-65 | 0:00 
1°97.) 2-59 | 0-72 
1-49 | 1-83 | 1:75 
1-32 | 0:87 | 0-51 
0:90 | 2:26 +22 


eee eecele eee sr ele eee role reese eofeeresete sees eteo aos eoerteeesseofoerv er sis e sore 


“98 | 2°99 | 2°30 || access 
0-70 | 0:60 | 0-90 || 16-90 
0-26 | 0-72 | 0-51 || 14:87 
-77 | 2-90 | 2-65 || 16-62 
2°95 | 4-12 | 2°53 lo... soe 
0-31 | 1°38 | 0:45 || 18-41: 
1-10 | 1:39 | 1-25 || 14-64 
1-10 | 2-68 | 1-52 || 21-71 


«560 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May | June July | Aug. | Sept. | Oct. Nov. Dec. | Annual 


SALMON ARM—Continued 


TOTO Tet eet 0-79 j 1-60 | 0-59 | 0-58 | 0-92 | 3-13 | 0-89 08 | 0-73 | 3°22 0 2°38 21-00 
LOLs aa ens 3°43 | 1-30 | 1-92 | 1-52 | 1-44 | 0-96 | 1-70 | 1-71 | 1-80 | 0-33 | 3-84 | 4°50 24-45 
LOT Er ethos ok 2:60 | 1°13 | 0-03 | 1:55 | 0-66 | 0-87 | 2-14 | 2-08 | 1-21 | 1-48 | 2-51 | 2-11 18-37 
ee Ae Se 3°85 | 1°13 | 0-60 | 0-38 | 1-39 | 3-16 | 1-92 | 1-45 | 1-31 | 2-00 | 1-88 | 0-81 19-88 
GASB Sct Zeca Pa ok 3°08 £ 1°36 | 0-87 | 1-27 | 1-36 | 1-34 | 0-73 | 0-19 | 2-17 | 1°54 | 3-0 1:55 18-48 
ROL e es sH3.0.a.0 ws 22.48 4-0"50-4 F210 9 1852 7 2208 S208: for. ech c as oto] «cop od obese ecely aio eee ole ners ea ie ee 
Means? .f..2'5./9- 2°64 | 1°38 | 0-81 | 1:02 | 1-45 | 1-98 | 1-25 | 0-95 | 1°71 | 1-52 | 2-55 | 1°80 19-06 


During 1893-1914 (1897-1905 no record), average monthly snowfall was: Jan., 23-5 in.; Feb., 10-9; Mar. 
2:5; Nov., 7°8; Dec., 16°1. Mean annual snowfall, 60:8 in.; maximum recorded, 38°5 in., Jan., 1913. 


SALMON ARM (EXPERIMENTAL FARM)—Elevation, about 1,150 ft. 


225 TOTAL PRECIPITATION 
LOE Ss ROP Se seed Fetes Bet rl ar as Pee ee ees [ee eae 1°84 of 114° 4 02325 1-0-01 15-340 2- 300 eee 
TOLD Es Pato 2°76 | 1-18 | 0:22 | 1-05 | 0-38 | 0-87 | 2-00 | 2-83 | 0-74 | 0-53 | 2-09 | 1-83 16-48 
TOTS re eh tee ae 3°15 | 0-90 | 0-51 | 0-52 | 1-26 | 2-72 | 1-83 | 0-78 | 1-74 | 1-84 | 1-33 | 0-78 17-36 
De eer certs 3°59 | 1-45 | 0-99 | 0-97 | 0-96 | 1-43 | 0-76 | 0.32 | 1-62 | 1-20 } 2-56 | 1-15 17-00 
rho) Wate a aber ees 2 15 | 0-45 | 0°96 | 1°93 | 3-51 | 2-55 | 2-56 | 0-50 | 0-73 | 1-32 | 0-87} 3:00 20-53 
Wisanclek nea: 2-91 | 1-00 | 0:67 | 1-12 | 1°53 | 1-89 | 1-80 | 1-11 | 1-03 | 0-98 | 2-44 | 1-82 18-30 


During 1911-15 (1911 incomplete), average monthly snowfall was: Jan., 19-9in.; Feb., 5°4; Mar., 1-1; April, 
1*2; Nov., 8:1; Dec., 16:1. Mean annual snowfall, 51-8 in.; maximum recorded, 31-5 in., Jan., 1913. 


SALT SPRING ISLAND (VESUVIUS BAY)—Elevation, near sea-level 


226 ToTaL PRECIPITATION 
1 Bol) BS Seton pear aye te | ERE, cares Aa Pains 3:98 | 2-41 {| 2-00 SIO 20 (2975-4217 (13826) Ss s30 ee eee 
VS945 Mee eel 7°43 5:07 | 3-83 | 3:00 | 2-25 | 2-80 | 0-11 | 2-68 | 3-97 18 | 4-03 44-10 
TROGiy Ae Bee 7°86 | 2:28 | 3-15 | 2-39 | 2-11 | 0-43 | 0-22 | 0-15 | 1-09 | 0-10 | 2-73 |10-51 33:02 
SOGE ea pares 9-67 | 4:83 | 1-69 | 1-08 | 1-66 | 0:92 | 0-30 | 0-51 | 1-00 | 2-54 | 9-29 | 8-58 42-07 
ROLE gn Sond Beis an p 3°44 | 3°58 | 4°29 | 1-26 | 0-83 | 1-31 | 1-79 | 0-42 | 1-18 | 1-57 | 7-34 111-52 38°53 
TSOS Jo. eden: 2:37 | 6-89 | 0-82 | 1°33 | 1-71 | 1-54 | 0-23 | 0-33 | 2-69 | 3-29 | 6-86 | 4°18 32:24 
T3990 ore ee ae 6°38 63°) 2227) Le56 SV QeO4s OS 09 lise wrk lis testo odin deacotav Geechee lee hence a eee 
5 EOS Pape ciate Ce Ua ee MR Re Oa ON a ee Re ice abi er A Nes a US Tae he sea ie er rd bee £2*O1; 53299) hee 
AOTO Sa 5:23 | 5°76 | 2-07 | 1:47 | 0-85 | 1-34 | 0-00 | 0-82 | 1°41 | 4:36 | 9-93 | 7-45 40-69 
ON eer Aae, See hs E7551 UM ear are ms Roe Pre QE Cree OMe Uad eae boom [gel A oe Sal Mogae We 8 CI | Xa oe os at | Se pe 0°50 (5275) (k4eGae ty eee 
OED ats cere Le 5:67 | 4°11 | 0-83 | 1-89 | 1-78 | 1°60 | 0-42 | 2-95 | 1-92 | 4-36 | 7-21 | 7-23 39-97 
TOMS See eee 5:71 | 1-91 | 2-42 | 1-32 | 2-24 | 1-67 | 1-33 | 1-09 | 2-08 | 3-54 | 8-50 | 2-52 34:33 
1914s ee BE Ae 13°45 | 2-75 | 2-18 | 3-07 | 0°36 | 2-21 | 0-12 | 0-26 | 3-40 | 5-50 | 8-69 | 1-77 43-76 
LOED ea sbeocne 3°82 | 2:86 | 2:26 | 2:67 | 2:24 | 0-41 | 0-48 | 0-05 | 0-60 | 5-08 | 6-72 | 9-40 36: 59 
Means......... 6°36 | 3:94 | 2-46 | 2-15 | 1°77 | 1-31 84 | 0-62 | 1-89 | 3-25 | 7-99 | 6-24 38-82 


During 1893-1915 (1900-08 no records), average monthly snowfall was: Jan., 9:2in.; Feb., 3-5; Mar., 2-5; 
Nov., 3:3; Dec., 2:2. Mean annual snowfall, 21:0 in.; maximum recorded, 23-5 in., Nov., 1911. ; 
SANDSPIT (NEAR SKIDEGATE) Elevation, near sea level 
227 Torau PRECIPITATION 
DRT Cheha We ee (as Fens Pe ee ee a a ee ae Ae eee 


SANDWICK—HElevation, near sea-level 
228 ToTaL PRECIPITATION 
pi ar and See OR eee Fee aa Ne a ee (Aa ae Al cicoc cea tate eee nt al oreerirs 14 Kae eee Sl Syl, Baes 21s) AeAL 


193500,0 ho } 6-84 5-47 | 4:07 1-79 | 1:91 | 0-27 | 0:79 | 0-89 | 1-24 | 9-43 | 7-71 Eas era 


Snowfall in Nov., 1914, 7-0 in., Dec., 3:0. In Jan., 1915, 2:0; Dec., 4°0; totalin 1915, 6-0 in. 


SATURNA ISLAND—HElevation, 14 ft. 
229 TotTaL PRECIPITATION 
LOO 1S ae a ee eel. [eens 0-89 | 2-08 | 1:53 | 0-29 | 0:00 | 1-31 | 2-97 | 5:38 | 4°08 ] 


a8 wise Ce 6 6 € 206 


eee ee wwe 


Snowfall in Jan., 1902, 13-0 in. : 
SEYMOUR INTAKE—Elevation, 465 ft. 


230 TorTaL PRECIPITATION 
ES RS a Se Tr a ee, eC (Oe Ferrel (ne ee a (rae ce I oe tes 2-01 | 8-23 [11-34 [23:88 |10-59 {)........ 
LARS octet. Pan | 24-29 | 9-37 {11-09 | 6-79 | 3:50 | 4-04 | 0-68 | 1°27 |11-22 |15-90 |22-39 | 4-58 | 100-81 
M1 52 a tac ci docets 13-85 110-05 | 9:05 | 7°53 | 5:77 | 1-60 | 1-33 | 0-98 | 1-21 |21-94 |11-05 |18-92 103-28 


Snowfall in Nov., 1913, 3-O in. In Jan., 1914, 13-2 ; Feb., 4:2; Mar., 9-0; Nov., 3*7; total in 1914, 30-1. 


In Nov., 1915, 0-7; Dec., 17:5; totalin 1915, 18-2 in. 
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__ PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. | Mar. April | May June | July Aug. | Sept. | Oct. Nov. Dec. | Annual 


SHAWNIGAN LAKE—Elevation, 383 ft. 


231 ToraL PRECIPITATION 
MeN eee Moh eV ko cole wf eels eh occ ere SA ons ae 2°38 1 0°72 | 0°22, |.0-60 -1°742) 1°52 "| 7-76 14°83 We 
Cues ee 7-60 | 5-42-] 1-25 | 2-09 | 2-11 | 1-53 | 0-75 | 2-39 | 1-69 | 3-88 | 8-30 | 7-86 44-87 
MO Sees fits. css 7:74 | 1°85 | 2-67 | 1-09 | 1-68 | 2-08 | 0-92 | 1-02 | 1-98 | 3-03 |10-10 } 2-44 36°60 
LC) ESS Raa eee trae 13-29 | 2°42 ‘ 2°31 | 0-88 | 2-61 | 0-11 : -16 | 5°18 | 8-22 | 1-75 42-97 
Bic beh cee oc 2°23 | 2:07 1-57 | 1-79 | 0-88 | 0-73 3:77 : . 34:61 
Snowfall in Nov., 1911, 30-0 in.; Dec., 7-0. In Jan., 1912, 15-0; Dec., 5-0; total in 1912, 20-0. In Jan., 


1913, 51-0; Feb., 2-0; Mar., 1-5; Dec., 5°0; total in 1913, 55-0. In Jan., 1914, 9: 
Dec., 3:0; totalin 1914, 13-5. Total in 1915, 3-0 in., all in Dec. 


o 


; Mar., 0°3; Nov., 1-2: 


SHUSWAP FALLS—Elevation, 1,600 ft. 


232 ToTaL PRECIPITATION 
RA REL, aes 1°56 | 1-14 | 0-07 | 1:07 | 1-18 | 2-96 | 3-40 | 2-01 | 1-16 | 1-57 | 1°79 | 1°42 19-33 
Te Ee a an 2-17 | 0-90 | 1:04 | 0-54 | 2-30 | 5-05 | 1-15 | 1-81 | 1-33 | 1-81 | 1-45 | 0-65 20: 20 
7A" Os anaes | 1-66 | 1-28 | 0-55 | 1-01 | 1-29 | 2-25 | 1-96 | 0-48 | 2-46 | 1-64 | 1-58 | 0-58 16-74 


Snowfall in Jan., 1912, 25-50 in.; Feb., 0-13; Nov., 2°25; Dec., 14°25; total in 1912, 42-13. In Jan., 1913 
29-12; Feb., 7-38; Mar., 8:00; Oct., 0:75; Nov., 6°88; Dec., 9°13; totalin 1913, 61-26 in. 


SIDNEY—Elevation, 200 ft. 


233 ToTraL PRECIPITATION 
NST lee eh ea Ie | Op Lee 1% 26 [02 63) [t0-28. 0.22145 O13 4 0-13 LOFiM SG: 7° 98.1- 1-2) fee ee 
OVW ene h ciuee oe 2-77 | 1°66 | 1-65 | 1-65 | 2-06 | 0-74 | 1-30 | 0-03 | 0-76 ! 4-17 | 4-82 | 6-89 | 28°50 


In 1914 a trace of snow fell in Nov. and Dec. 


SKEENA RIVER (AT MOUTH FALLS R., Trib. to Hocsall River)—Elevation, near sea-level 


234 ToraL PRECIPITATION ~ 


ce ESS (7 Weal oa A oe el ade a 


aS a's Se Pore we oe ee ele es we SOs Oe Fis ss oe SW eR ae cS Pe eee te Bm Oe wn ER ahs Safe be 


SKEENA RIVER (AT KHATADA RIVER)—Elevation, near sea level 
235 ToTaL PRECIPITATION 


Mer geim | 838" 


1 Dec. 7 to Dec. 31. 2 Dec. 1 to Dec. 6. 


isai [67a | ias'|'3-48"|'3:65"['3:30°1 708" lio liscer [eal 


SKIDEGATE—HElevation, near sea-level 


236 ToTaL PRECIPITATION 
RO Sees eee Weaaeer re ies es 1S oh ee ell Marte NE Le hoa SE LO Al Ste Leis Rose oars See a2 03" |-4-07- 55 oe 
POLOR ein ha. | 7-83 | 4-96 | 7-01 | 8-99 | 2-88 | LS60 D021 = 284 20; 9-52 110-06 |10-17 | oes re 
POU i Teas | Foe ld ee Oia] Fo head phat. Ol Gi ap ont aes clot aed pee NT ee Rl Oe ee ea ee 


Snowfall in Nov., 1909, 2:0 in.; Dec., 18:0. In Jan., 1910, 7-0; Feb., 4-0; Mar., 5-0; Nov., 1-7; Dec., 
4-2. In Jan., 1911, 43°6; Feb., 32-6; Mar.,0:-0; April, 3:5 in. 


SODA CREEK—Elevation, 1,690 ft. 


237 TotTaL PRECIPITATION 
UST OR eet he 1-67 | 0-70 | 1-10 {| T IGS Le Ooo hoe OOO =| Oes0 T1050 Os OOULs at ae lees 
Dee ee lee ok eee CERT RR Gey fan hh Oae. |r 00 0e1Or!-G- OD) Hitter, 
SS g eaten |: 0-43 | 2-15 | 0-00 | C-00 | 0-20 | 3-25 | 0-00 | 0-62 | 0-57 | 0:70 | 0-87 | 0°45 9-24 
ESSA 96 ee Cb alot 0°85 | Or 00 0:00 | 0-17 | 0-48 | 0-55 | 0-20 | 0-50 | 0-35 | 0-88 | 0-55 4°53 
SSoren see tres 0-05 | 0-67 } 0-00 | 0-00 | 0°25 | 0-75 | 0-52 0-33 | 0-00 | 0:00 | 0:73 3°43 
TO ie te ee AAR a ede che ata cbs «be paolo nie chee cons) MSOF OP BG Hae Cares 
OO ees atte 1-31 | 3-10 | 1-99 | 0-70 | 2°13 | 4°28 |] 2-54 |} 0-18 |} 1-20 | 0-34 | 1°56 | 0-73 20-06 
OWS eens oe 0:35 | 0-17-| 1-31 | 1°08 | 3-07 50 | 1°85 | 0-18 | 0-61 | 0-50 | 0-30 | 0-80 12-72 


*In Nov., 1913, a new station was established by the Province. The earlier records are from the Dominion, 
Meteorological Office. 
During 1879-1915 (1880, 1881 and 1886-1912 no record), average monthly snowfall was: Jan., 6°6in.; Feb., 
Pe Uineret 2-2; Oct., 1-0; Nov., 4:2; Dec., 5:7. Mean annual snowfall, 31-0in.; maximum recorded, 3°10 in., 
eb., 1914. 


562 COMMISSION. OF * CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. Mar. | April | May | June | oly | Aug. | Sept. | Oct. Nov. | Dec. | Annual 


SOOKE—Elevation, 25 ft. 


238 ToTaL PRECIPITATION 
VOOR RRA eee ce 10°42 | 4-23 | 4-68 | 2-843 | 1-70 | 2-10 [ 0-92 | 1:56 | 5°75 | 5:08 {15-15 | 6°65 61°97 
O04 ts Bae 12-33 {11:20 |12-64 | 1°35 | 1-58 | 1-28 | 1-91 | 0-92 | 0-70 | 1-92 {14°33 117-82 77°98 
ISOS Se aoe See 9-00 |} 6-01 | 9°84 | 1°10 | 5:40 | 2°54 | 1°75 | 1°43 | 7-15 | 7-14 | 4°03 | 4°71 60:10 
TIOGM Re nes TOSS Le SECS Weel OZ teehee ae emus ehate WiN spate een Save tecny | aeete teeta [ie Seated APO rae rehe . Snip ereiet 
1910...........|} 7°06 | 5°58 | 4-50 | 2°30 | 0-90 | 1-00 | 0-00 | 0-20 | 1-60 | 6-40 |11-20 | 9-70 || 50-44 
LO TA eee ay 794 ol 25100370 09/70. 2 OO Of90 ih Oe TO i Oe 7 On| ae ae cll etewctovcl cll coats ape teal pueterter eset igi cetera 
OT raiiters cio ower 6°52 | 5-29 | 1-21 | 2°00 } 1°16 | 1°99 | O31 | 2-81 | 1°44 | 3-10 | 6°87 11°24 43°94 
TOTS Se ae 8:81 | 3°29 | 3-17 | 1:28 | 1-49 | 2-15 | 0°86 | 0-45 | 3°11 | 6°92 | 9-94 | 2-47 43°94 
28 PP DN la Aare 14°22 | 3:60 | 3:70 | 2°65 | 0°58 | 2°93 | 0-06 | 0°36 | 3:42 | 6:22 | 9-48 | 1-42 48°64 
TOOLS oie Wee wete 2:95 | 2:41 | 2°71 | 1°88 | 1°68 | 0:23 | 0°73 | 0:02 | 0°71 | 7°56 | 8-O1 | 8°32 37°21 
Means 2650's eels 8-98 4°85 4°47 | 1°79 | 1°83 | 1°68 | 0°74 | 0°94 | 2°98 | 5°54 ‘9°88 7°79 51°47 


During 1903-15 (1907-09 no record), average monthly snowfall was: Jan., 8-0 in.; Feb., 4°9; Mar., 5-0; 
Nov., 1:9; Dec., 1:4. Mean annual snowfall, 21-2 in.; maximum recorded, 31°5 in., Feb., 04. 


SOOKE LAKE—Elevation, 560 ft. 


239 ToraL PRECIPITATION 
11 BS Be ae ee Fee eae te SOT Ten ee | ena a Wr AR dl Wa on OGY es oes (oS Al PR SU 0:90 | 4°85 [16-14 | 3°57 |!........ 
TOT4 ve teetoeites 17°49 | 3°85 | 3°68 | 2:04 | 1°28 | 1°77 | 0°05 | 0:40 | 3-26 {10-07 |11:90 | 1-95 57°74 
POD Mee ree eee 4-23 | 3°80 : 2°23 | 2°12 | 0-50 | 1°39 | 0:06 | 0°37 112°80 {10-53 j14-90 56°78 


Snowfallin Jan., 1914, 7-Oin.; Nov., 2:0; Dec., 1:0; totalin 1914,10-0. Totalin 1915, 5:Oin., allin Dec. 
SORRENTO—Elevation, 1,180 ft. 


240 ToTaL PRECIPITATION 
TS ee a SLT at eel ears eel sc Senate ate er ee tent ca leite atic Pell coronaria ele cate eles 1-19 | 1: ar 136 11:27 [20288 ieee 
NODA ere ae 3:18 | 1°32 | 0-83 | 0-50 | 0°83 | 1-02 | 0-70 | 0-21 | 1°9 1°12 | 2°49 | 0:50 14°61 
NOL Dee var ee 1:47 |} 0-51 | 0-86 | 0°83 | 3:08 | 4°46 | 3°40 | 0°68 | 1: 30 1-29 | 0°67 | 2°49 20°94 


Snowfallin Dec., 1913, 7-2in. InJan., 1914, 12-1; Feb.,9°3; Mar., 1:0; totalin 1914, 22-4. In Jan., 1915, 
11-2; Feb., 1:2; Nov.,4°5; Dec., 14°5; total in 1915, 31-4 in. 


SPENCE BRIDGE—Elevation, 770 ft. 


241 TorTaAL PRECIPITATION 
UST Saw wiae ae 0:90 hs OP SOR ai aoe enn 0:59 | 0-13 | 0:34 | 0°38 | O-21 | 0-57 | 0-97 j.....0.. 
LS CA a ies Seueletety 1-51 |.1-138 | 0-70 | 0-43 | 1°56 | 1-03 He 4 0-61 | 0-26 | 0:19 | 1-97 | 0-24 9:99 
TSO hhc ene 1-45 | 0:09 | 1:49 | 0-26 | 0:23 | 0:97 | 2:2 1-18 | 0:45 | 0-62 | 1:46 | 1-39 11-84 
ER 7G sa relat: tele 0:40 | 0:73 | 1-23 | 0-10 | 0:46 | 0:13 | 0-22 | 1-26 | 0-62 | 0-78 | 0-59 | 0-29 6°81 
OTA ceed ae isthe 0:65 | 1-68 | 0-51 | 0°38 | 1-41 | 0-75 | 1°25 | 1-07 | 2-37 | 0-01 | 1-12 | 0°76 11-96 
UST S wei ect Giete s 0:95 | 0-57 | 0:49 | 0:22 | 1-42 | 0-05 | 1°07 | 0-16 | 0°61 | 0°44 | 1-32 |......]].. te Clsteke g 
ESTE se aewriele aie ORF a A 22835 2568 Os 24 OFH9 Gf Ae BOM ie keeles wavelets iene eidctenie erect ie cian | ear ear 
1 Wot Nae ae AL Rarity Aor UE (BN Uontens PPRN ALE| Maar see  g er] Be ean Ue Ae Dae Ral Ae oA Mclean I ee eal ee 0:55 Dar oR ee ave 
TSSSed erie ewle es 0°55 | 0°13 | 0:02 | 0-03 | 0:39 | 0-00 } 0-00 | 0-17 | 0:00 | 0-00 | 0:03 | 0°45 VOLK 
pees ie Pe A ae iPad MND ela OY AC Ee 0227. |-0210. "07405 180°93.) 1.063 0243 I O8S2 enon Stee eee eee 3 
QQ Gey ie MIE] hee, Merce LN anme aver Olly utes Antal cy Movie fe anal ee aera cams Pes tase See Ig 0°84 | 0-00 | 0:91 | 0°45 | 1°44 ERE. F 
SSO Pes ete 8 0:78 | 0°43 | 0-31 | 0-37 | 1-43 | 0-15 | 0-28 | 0-06 | 1-28 | 0-28 | 0-32 | 1°16 6°85 
SOO een, mine eee 1-99 | 1-09 | 0:45 | 0:26 | 1-48 | 1°85 | 0°78 | 0-79 | 0-24 | 0°37 | 0:83 | 2-79 12-87 
USOT eis Cotesia 0-00 | 0:48 | 0:74 | 1:04 | 0-14 | 1:01 | 0-09 | 1-12 | 1-56 | 0-57 | 0-81 | 1°35 8°91 
SOD ee Pe ats eee 0:85 | 0:00 | 0-15 | 0°18 | 0°42 | 0:55 | 0-17 | 0-22 | 0-52 | 1°03 | 2-56 | 1-50 8°15 
TSG Sates kes ee 0:46 | 0-58 | 0-92 | 0-54 | 1-21 | 0°40 | 0-82 | 0-20 | 0-79 | 1°18 | 1-44 | 0-37 8°91 
VSOA Sree ae ies 2°22 (10834 1 Osco Os 2b 2922 els S87 O40) Oss 2s 7G Le out le aoa Orne 13-54 
PSO tat tek ass oes 1-37 | 0:32 | 0-55 | 0°66 | 1°71 | 2-27 | 0-32 | 0-04 | 0-69 | 0-30 | 1-08 | 0-59 7-90 
USOG oe Bk So tioks 1-48 | 0:95 | 0-27 | 0-66 | 0-26 | 0-01 | 0-00 | 0-03 | 0-04 | 0-02 | 1-62 |} 0-19 5°53 
1OOL eae aes 0-28 | 0°15 | 0-07 | 0°44 |.0:02 | 0-70 Be va) ape dlls A al eee CIAL bree vee Ae | 
SLOT A eter Pa epee are Hare el a rE MR oe WL Oil [ea | Oa eg ne A D202) ieee alee | arate O: GBH sere res 
TOOS cae ete Bea ee tad eee cee ce dee Or OL hie vk rah cee | ee Oe OL gee elie ete ors hell atest tell cnet olen ean > 
TOORU A eee ones OS49 NTO “234 oe ile ate OOD Or 28 ios See estece wah cleeoe Ns ellitesoioee la eeerdlolcenee eae fs 
LOO Re te ce ere 036%) O10) 0204 ero. O24 OF 1 OF BE SOS TO Oh nos seek teas wel] alcteleisic A 2k = a oth oreceeetane nae ee 
TGOGO Ds eee ell eerre es 0:38 OOS MN oan eee On22 alive se eee ren son eee OF 12 to 2s 35st ee 
MOOT hs ace teeaote OS25 NOs 25a) O20 VOe OSes Osst3 4120 2SOm| SONOS eeicenll saree alt omen 0°63.) 5.0238 6h) 2 eee 
190SES. Sst Or43 O72 0140220 A Oss tle erehlle ee QSO9) ales meee eeu atte) cil ated awerall renatone ae L's 20 eect cee 
IMGATISs “tics re 0-86 | 0°58 | 0:53 | 0-31 | 0-82 | 0°67 | 0-50 | 0:47 | 0-78 | 0-51 | 0-98 | 0-99 8-00 


During 1872-1908 (12 years complete), average monthly snowfall was: Jan., 5-lin.; Feb., 3-9; Mar., 2:2 ; 
Nov., 5:0; Dec., 7-0. Mean annual snowfall, 23-2 in.; maximum recorded, 23: 5 sit Feb., 1879. 


STAVE LAKE, UPPER—HElevation, 250 ft. 
242 TotTaL PRECIPITATION » 


Snowfall in Dec., 1915, 22°5 in. 
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f 


563 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continuea 


Year 


cee tr eee eee eeees 


*In Nov., 1913, a new station was established by the Province. 


observatory. 


During 1893-1915 (complete record for 6 years), average monthly snowfall was: 


2-9; April, 1-2; 


|| Jan. Feb. | Mar. April | May June July Aug. | Sept. Oct. | Nov. | Dec. | Annual 


STEELE—Elevation, ‘2,433 ft. 
ToraL PRECIPITATION 


0-50 {| 1-55 | 1°10 | 1°80 | 2-44 | 1-12 | 1-54 | 0-48 | 1°99 | 0-95 | 4°10 | 0°75 18°32 
1-80 | 0-47 | 0-66 | 1-47 | 2-24 | 2-11 | 0-30 | 1-56 | 1-90 | 1-13 | 1-50 | 1-16 16-30 
2°35 | 0:05 | 0-87 | 0-50 | 0-98 | 1-25 | 1-40 | 0-16 | 3-07 | 0-37 | 0-32 | 2-09 13-41 
1-86 | 0-31 | 0-67 | 0-83 | 0-89 | 1-09 | 0-83 | 2-20 | 0-72 | 0-19 | 2-76 | 1-23 13°58 
ate Mteivle hiulele sues eT Or ae Ca ech MES Beaks TE ncinn GbR Pawel abe ohie dike vitor nalully alae wiaae 
® Cece dey (Orban Rogier] Ro ook et a oA) ee OISI Gl Role fey, WoO speed Reo) eee SOO ed ths os one 
2°54 | 0-45 | 1-80 | 1-64 | 0-96 | 2-07 | 0-80 | 0-49 | 1°36 | 1°83 | 2°49 | 0°75 17°18 
0-95 | 0-34 | 0-17 | 0-75 | 1-91 | 3-06 | 2-23 | 0-34 | 2°22 | 1°36 | 3°07 | 1-95 18°35 


The record for 1893-1897 is from the Dominion 


Jan., 11-7in.; Feb., 4:9 ; Mar., 
Oct., 0°-2; Nov., 14:0; Dec., 8-4. Mean annual snowfall, 43-3 in.; maximum recorded, 22:6 i in., 


Nov., 1893. 
STEVESTON (GARRY POINT)—Elevation, 6 ft. 
243 ToTaL PRECIPITATION 

JASE a ah a See | |e 4-42 | 1-238 | 3-11 1°33 | 1-45 | 0-00 | 0-23 | 0-92 | 3°50 | 7-96 | 7-85 PER Be 
1a LY Gala ae a 4°69 13°68 | 3°33} 1°96 | 1°74 | 1°38] 2-75 | 1632} 2-34 | 1-15 | 7-49]: 833 39-16 
PSO en eree Pee 3°75 | 5°69 | 1°49 |. 1-64 | 2°03 _| 3°84 | 0-32 | 0-15 | 2-74 | 2-87 | 6:36:] 2-36 33-24 
1st 8 ie Ae ae. 5:80 | 4-67 | 2-11 | 2-65 | 3-80 | 0-69 | 0°30 | 4-O1 | 1-23 | 5°27 {10-72 | 5-71 46°96 
PEO eevee a3 os Secrets 5°12 | 4°47 | 6°79 | 3-25 | 2-43 | 3-68 | 1°01 | 2°38 | 1-46 | 4-23 | 6-39 | 6-41 47-62 
POURRA 2 te Sec 6:12 | 4-38 | 1°54 | 3-13 | 3-50 | 2-91 | 0-99 | 0-05 | 2-46 | 3°35 | 7-00 | 4-08 39°42 
POO Zien ot She 5 4°50 16.31 | 4:21 | 3-05. | 2-64 1 1°63. 1.1-47 | 0-76 |} 2-43 1°2-63 1..5°67 | 5-62 39-82 
OOS ras | Soe oe 4-54 | 1.21 | 3-15] 1-12 | 1-66 | 2-61 | 1-27 | 0-69 | 5-29 | 3-44 | 9-43 | 3-32 37° 64 
1 ad ee ie S20a 16°21) 4°64 |. 2°22.) 2*33' 1 1-36 1 E738 | O56 f £-92°}'2°41-+ G15 [-S-08 44-79 
TESS ies Aa ee 5°26 | 3-23 | 3-97 | 0-78 | 2-31 | 1:84 | 1:68 | 2°14 | 7-82 | 3-04 | 3-29 | 3-80 39-18 
NOOGES para oct che ovQ} | 3-43 | 2-03.) 0°65 | 2-75 | 1-77) O- 22) O- 5s |}, G-79.) 4°88 | 5-85. 1. 5+72 40-36 
MOOT Sai wnhes t 5:20 | 5°68 | 1-51 | 2°48 | 0-83 | 0-60 | 0-07 | 0-14 | 0-23 | 0°47 | 6:57 | 6-52 30-30 
POOR Mer. wiscieaes 2 4-96 | 3-99 | 1-52 | 1-35 | 2-88 | 1-34 | 0-73 | 0-56 | 0°80 | 3-72 | 9-29 | 5:24 36°38 
DOOD eae iste xed 3°74 | 4°68 | 1-97 | 0:55 | 1-80 | 1-21 | 1-23 | 0-67 | 0-89 | 3-71 | 9-61 | 3-03 33°09 
Mess ge there 4 foie as 6-59 | 3°02 | 2-08 | 1:92 | 1-73 | 1-47 | 0-O1 | 0-46 | 1°12 | 6-08 | 7-47 | 6-17 38:12 
POM rey tes eh e ee 3°69 | 1-70 } 1-13 | 1-46 | 3-42 | 1-31 | 0-54 | 0-79 | 2-68 | 1-24 | 5-86 | 5-59 29°32 
VOPR ees tS B52 | s°o0. | Or 4b 12-49.) 2°25, | 1-49 14°62 | 4-46 1-99 1 4-17 | 625) 1 543 39°31 
OMT Sheet acy cecnaie xs 5:37 | 2°42 | 2-85 | 1-84 | 3-46 | 2-89 | 1°36 | 0-51 | 2°47 | 4-29 | 5-21 | 2-28 34°95 
DOTA Pea ah. 8°41 | 2°10 | 1-44 | 2-46 | 0°53 | 2-44 | 0-13 | 0-37 | 3-60 | 4°41 | 6-17 | 2-59 34°65 
LO 1S charset rok 4-34 | 2-62 | 2-78 | 1-75 | 2°52 | 0°33 | 0-53 | 0°33 | 0-37 | 6-14 | 3-92 | 7-44 33 -07 
Ve aris aitey ov. la,cre 5-30..|_ 3°86.) 250° 1.1°94 | 2°27 | 1-81 | 0:90 | 1-06 } 2-43 | 3-55 | 6°83 [*5<27 37°75 

During 1896-1915 (1896 incomplete), average monthly snowfall was: Jan., 8-6 in.; Feb., 2°8; Mar., 2-0; 
Nov., 1-8; Dec., 1-7. Mean annual snowfall, 16:9 in.; maximum recorded, 30: “2 in., aren ., 190 1. 

STEWART—Elevation, 215 ft. 
244 ToraL PRECIPITATION 

DSO er ene TEN chai oes wate [Ro Wt a anol Seo ons eRtlb av aia atehee aes Tal can oad be ae “APTS SE t SA STULL SO po vie eee 
OMe Mast cies 8-64 | 3°99 | 8-71 15°61 | 2-21 } 2-21 | 3-01 | 3-67 |. 3-24 | 6-23 | 8-70 j11-71 67°93 
TO Terre cea 2° S151 +3260) | F:48 | 2-82" 2°64.) 1-50) |) 153 4. Be... Wo in Hace ay oan May (ood sen OS) Re 
OR Pe Male sccr eles 6200 [ys9b6. 1p 623 1y lee 2°58 | 1-78 | 5¢43 1,.6°69. (10-87. 110-68, | S*82° {11°62 jo... ee 
5 bal ee ee 3°73 | 6:25 | 4°82 | 3-80 | 1-62 | 0-52 | 9-06 | 2-61 | 9-07 | 7-37 | 8-26 | 2-98 60:09 
RG I Agen 6200) 1-82.38.) ZS? | SOQ haan ky Pe 2e2b Pe OG a et ats ee ee ae 5H Se eos OG likes tees 
IWIGANS ler an 5:44 | 4°16 | 4-90 | 4°31 | 2°15 | 1°64 | 4-20 | 4°32 | 7-64 | 8-84 | 7-11 |10°29 65°00 


During 1910-15 (3 years complete), average monthly snowfall was : 
April, 7-4 ; Oct., 


Dec., 1912. 


245 
302) i POU ee are 
ICED & Ue Se etna 
Snowfall in 
246 
1D DR A pie ane 
TOUS ee reo ak 


¢ April <3 to 30th. 
Snowfall in Nov., 1912, 4° *5in.; Dec., 36°0. 


Jan., 42°8 in.; Feb., 27°8; Mar., 11:3 3 


1°8; Nov., 29°0; Dec., 58-6. Mean annual snowfall, 178-7in.; maximum recorded, 106-0 in., 


STRATHCONA PARK—Elevation, 980 ft. 
TorTraL PRECIPITATION 


| Pe MHI, TRU I Nar ee | pO ou Wer ed kl Ra a ee DY FR ron RR gee | 4°32 | 8-8 a 1°52 1 WINER STC 
lis: 20 | 7°79 3°67 | 0°76 | 1: 72'| 22) 0295 1 S290. 825s. (lst. i. alee ee ee 
Jan., 1914, 25:-Oin.; Feb., 50°0; Mar., 32-0; Nov., 13:2 in. 
SUGAR LAKE (HEAD OF*)—Elevation, 2,080 ft. 
Torau PRECIPITATION 
sy Pentel oe Pte) eh Ratan Nteity O-90t/ 1°31 | 2°58 | 2°97 | 3°47 3 °04 | 3°16 ae 3°54 It cagizar’ 
5°19 | 1-08 | 1°31 | 1°28 | 2°70 | 4°85 | 2:53 65 *3¢ | 3°30 eee 0:59 32°78 


In Jan., 1913, 62°6; Feb., 6°6; Mar., 15°2; Nov., 14°9; Dec., 


7°5; total in 1913, 106-8 in. 
* Records taken by the Couteau Power Co. 


564 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. Mar. | Aprit | May June | July | Aug. | Sept. Oct. Nov. Dec. | Annual 
SUMMERLAND—HElevation, 1,100 ft. 
247 ToTaL PRECIPITATION 

a GET UY fee meee pry Tawney a pean alr fie eh ARRaeN LPR AL RARER A Pye eps Ghat 1-26/12 1-69)? 1°86: 10°33" 0-457 0-01 ea 
1GOS aise co ee a 0:44 | 1-22 | 0°57 | 0-438 | 2-02 | 0-27 | 0:88 | 0°97 | 0-36 | 0-51 | 0-16 | 0-73 8°56 
LOOG Fike AA Ns oe 1-01 | 0-68 | 0-16 | 0°07 | 1-85 | 1°52 | 3-22 | 0-85 | 0-91 | 0-72 | 0-94 | 0-38 12°31 
LOTOM rt ttecre tao 0-52 | 1-00 | 0-14 } 0-51 | 0:95 | 1-01 | 0:27 | 0°82 | 0°33 | O-51 | 1-60 | 1-17 8°83 
0 Reis Ta lett Aeon le, noe 8 0-78 | 1-00 | 0:33 | 0°06 | 1°24 | 0-83 | 0-54 | 1-26 | 1°08 | 0-13 | 1-78.| 0-50 8°53 
TODD metre 1°52 | 0-86 | 0-08 | 1-61 | 1°11 | 1-60 | 1-53 | 2-14 | 1-34 | 1°33 {| 1-15 | 0-55 13°82 
AO bs ee aera 1-06 | 0-50 | 0-20 | 0°35 |} 1°63 | 4-60 | 0:36 | 0-83 | 0-26 | 1°20 | 0-50 | 1-00 12°49 
uO 8 Fey ee 1°91 | 0:57 | 0-34 | 1-02 | 1-17 | 1-32 | 0°25 | 0-12 | 2-24 | 0°78 | 0-92 | 0-82 11°46 
LOSE. Sonate 0°53 | 1-00 | 1°28 | 0:48 83 | 0-86 | 2°41 | 0-27 | 1-24 | 1°16 | 0-82 | 1-85 14°73 
Meanstin secs: 0:97 | 0-85 | 0°39 | 0-57 | 1-60 | 1°50 | 1-19 | 0-99 | 1-07 } 0°74 ged 0:88 11-67 


During 1907-15 (1907 incomplete), average monthly snowfall was: Jan., 8°3in.; Feb., 6-7; Mar., 0:3; Oct., 
0:9; Nov., 3:7; Dec., 7°5. Mean annual snowfall, 27-4 in.; maximum recorded, 15:1 in., Jan., 1914. 


SWANSON BAY—HElevation, near sea-level 
248 TotraL PRECIPITATION 


During 1907-13 (1908-12, complete), average monthly snowfall was: Jan., 56°3 in.; Feb., 25-4; Mar., 11°8; 
April, 5-9; Oct., 0:7; Nov.,°9°5; Dec., 10:7. Mean annual snowfall, 120-3 in.; maximum recorded, 130-5 in., 


Jan., 1911. 
TAPPEN—Elevation, 1,350 ft. 
249 Toran PRECIPITATION 
ITS eee 4-11 | 0°88 | 0-74 { 0-36 | 1-09 | 3-20 | 1-95 | 1-49 | 1°86 | 1°72 | 2-00 | 0°89 20°29. 
ADT Ae Sep cee oie | 4:10 2°28 | 1-23 | 0-76 | 0-90 | 1°15 0-09 | 0-31 2°07 1-00 | 3-80 1°20 20°19 
TOW Me eee 2-51 | 0:76 | 1-O1 | 1°34 | 3°55 | 3-92 | 2-75 | 0-60 | 1-22 | 1°34 } 1-96 ° 23 24°19 


During 1913-15, average monthly snowfall was: Jan., 30:9 in.; Feb., 9:8; Mar., 2°4; Nov.,9°4; Dec., 14°8. 
Mean annual snowfall, 67°3 in:; maximum, 41°1 in., Jan., 1913. 


TERRACE—Elevation, 545 ft. 


250 ToraL PRECIPITATION 
LOLD See |e cave meee chs Wee a eee men oul Ra eee Tinie Aaa | ee rN a na Ie ee 0°93 | 7°36 | 6°98 |J........ 
OUST Serene t 3°66 | 1°26 | 3°14 | 2-01 | 1°81 | 1°89 | 1-72 | 1°60 | 5:23 | 7-04 | 6-14 |11-87 47° 37 
VOT Setters anverae B30 Ai iad 9 Tet Re Wag BN WOH OI Saal IR ree IO lait Rea aren 5°75 16°53 [12°21 42950" ae . 
LOLA eee as 1:78 | 2°36 | 3°03 | 3°15 | 2°19 | 2-00 | 1°47 | 1°09 | 2°94 | 4°82 | 4°50 | 5-44 34°77 
Means: .n sco 2-95 | 2-60 | 2-99 | 2-21 | 2-00 | 1-95 | 1°60 | 1°34 | 4-64 | 4°58 | 7°55 | 6-70 || 41°11 


During 1912-15 (1912 incomplete), average monthly snowfall was: Jan., 12°6 in.; Feb., 13°3; Mar., 0°2; 
Nov., 3°7; Dec., 12°3. Mean annual snowfall, 42-1 in.; maximum recorded, 19°3 in., Jan., 1913. 


TETE JAUNE—Elevation, 2,400 ft. 


251 ToTaAL PRECIPITATION 
HOU See Al emcee Nive SY away = 3°41 {| 0°50 | 2:09 | 1-93 | 0°39 | 3°60 | 0:74 | 2°40 | 1-60 | Ftc ee 
LOU o ie cite 1°40 | 0°43 | 0-00 | 1:08 1°71 | 1°67 | 2°86 | 0°63 | 1°38 | 2°66 | 0°94 |} 1°08 15° 84 


Snowfall in Nov., 1914, 3°6in.; Dec., 16°0. In Jan., 1915, 14-0; Feb., 1°8; Nov., 5°8; Dec., 8°0; totalin 
1915, 29°6 in. 
THETIS ISLAND—Elevation, near sea-level 


252 Torau PRECIPITATION 
POOL i rik ete eles ee iis ene: ore 5:29 | 1°93 | 1°19 | 0-67 | 1°14 | 0-87 { 0°54 | 2°04 | 9-72 110-18 f)....... 
TOOS Seeks Leite 7:32 | 4°14 | 3:92 | 0°63 | 2-02 | 1-98 | 0°49 | 0-97 | 6°33 | 3°43 | 3°13 | 5°10 39° 46 
190GS St eee 4°50 | 4°09 | 1-84 | 0-50 | 3-02 | 1 70 | 0-16 | 0-09 | 5°18 | 4-90 | 7-83 | 6°46 40° 27 
LOOT ee see ACTS MAS oe Loot Leon O* Sain adie s (ie ik eaesclrcksde tee leraeeeaiael lie Sear eel teeeeees So O4e cen aarers 
BOOS actors ar. cae §<90) 6°39) | 2°94 1eSS a 2247 Ol25 Oeste). asl ssc states Rn uO ae GOS SH eee 
Meansiss25e ta 6°37 | 4°83 | 3°10 | 1°28 | 1-90 | 1°18 | 0°52 | 0-64 | 4°02 | 3-46 | 6-89 | 7:34 41°53 


Snowfall in Mar., 1904, 3-Lin.; Dec., 6*7. In Jan., 1905, 8-0; Feb., 2°0; totalin 1905, 10-0. In Jan., 1906, 
2-0; Dec., 3°0; total in 1906, 5-0. In Jan, 1907, 12-0; Feb., 6-0 in. ! 


THRUMS—HElevation, 1,500 ft. 


253 ToraL PRECIPITATION 
Vet ieagae hee ae ae | CE ee anon tn eat eo il Petter St teu ies A cele el bel i oa ay aa 3°90/1: 0°88 ||. ae 
LOA meres cel 6°21 | 2°82 | 2°87 | 2:92 | 1-89 | 2-67 | 0-68 | 0-33 | 3-36 | 2-08 | 3-90 | 1°37 _ 31-10 
ODD e.. 0 ooee oe 1-50-| 1:68. | 1°41 | 2-73 | 4°09 | 2°47 | 3-16 | 0-44 | 0-79 | 2-00 | 3-39 | 3°30 26:96 


Snowfall in Noy., 1913, 8: 1in.; Dec., 5°5. In Jan., 1914, 12-7; Feb., 12-5; Mar., 9:0; Dec., 6°33 total in 
1914, 40-5. In Jan., 1915, 15-0; Feb.,7°0; Nov., 15:5; Dec., 24°7 ; total in 1915, 62-2 in. 


MPP OROLOGECA LY DATA—PRECIPITATION 565: 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. Mar. April | May June | July Aug. Sept. Oct. Nov. Dee. || Annual 


TRANQUILLS—HElevation, 1,142 ft. 


254 ToraL PRECIPITATION 
Latin aed ecco eRe | RS SOS FARA ae Voto o. iie2r iO Oras lor fhe 26 f O2 02 (st. OI rO “86 Ile oo ee 
oT eae O70, Oe Zonal ArOOsWi eset 4¢ 1 OrsOrh ges t Sol | O268 | O- 18)1 Os 1403. oF i. fe ced 
Mes en ce Gira wr sxe. 0:69} 145 | 0°40 | 0-20 |... 2... 1-45 | 0-81 | 0°77 | 0-07 | 0°86 | 0-66 | 0-29 |]......... 
Eee lash scien 1-48 | 2-57 | 0-21 | 0-14 | 1-28 | 0°44 | 0-75 | 0-05 | 1°03 } 0-49 | 0-84 | 0-40 9-68 
ONO ciel sie: a ore ere 0-89 | 0-10 | 0-59 | 0-15 | 1-54 | 2-40 | 2-73 | 0-54 | 0-67 | 0-16 | 0-42 | 1-02 11°21 


SAO OP - ; % 1-03 


1-41 


During 1911-15 (1914 and 1915 complete), average monthly snowfall was: Jan., 6-5in.; Feb., 8°00; Nov., 4:2 3 
g Dec., 6-0. Mean annual snowfall, 24-7 in.; maximum recorded, 23:5 in., Feb., 1914. 
- TRIANGLE ISLAND—HElevation, 680 ft. 
se 265 ToraL PRECIPITATION 


LR See oa a ey rs ree 1: 5: 10 See ane, 
¥ 12S Dee omen 12°71 |} 5-28 | 4°88 | 2-57 | 2-55 1 5 10 
F Wee ela arent ies 5-93 1) 7°22 |} 0-73 14-02 } 3-64.10 jE ie 
AOR cceuc esis eats 9-27 | 3°91 | 4°86 | 7-37 | 5-84 | 3 7 
iNOS BE eer rt 7-14 | 4°33 | 4-27 | 4-44 | 0-25 | 0 1 
PAPIEEY ED fal shai’ 2 o/s, 6 5°70 | 7°72 | 7-O1 | 5:99 | 3-09 | 1 3 
PVIGANIS=s o'<:6%s/a's.6 8°15 |} 5°69 | 4°35 | 4-88 | 2-87 | 2 7 


During 1910-15 (1910 incomplete), average monthly snowfall was: Jan., 23-8in.; Feb.,4°3; Mar.,0°3; April, 
2-4; Nov., 1:0; Dec., 0:5. Mean annual snowfall, 32°3 in.; maximum recorded, 87°9 in., Jan., 1911. 


UCLUELET—HElevation, near sea-level 


id 256 TorTaL PRECIPITATION 
3 LE a na a | RS RC Vie Sie Rae rey Sapna 2-75 | 0-13 | 0-50 | 8-26 20-51 (23-45 | 8-24 | eae. 
OH) cee ee cere < £1299 (12257 412267 | 7+ 22) 72227) bedi 4 2°36.) a= 85 | 2-07 {18-11 |13-28 22-66 | 113-01 
Snowfall in 1915, 8-0 in., all in Dec. Benen Gs 
NION BAY 

257 ToraL PRECIPITATION 
LEO SS hao ee arr are: wile are eon Senn Pe ienarn ty wom iee te. AR cette Tere od ay a ae 
{ Pee Ea SA CCL | Pema Blips ae Ure 8-49 | 4-98 | 1-42 | 4-00 | 0-40 | O° 71 |} 5-54 | 8-59 | 5-43 {11-85 fl... 2... 
: Gry 2 tree 2. 9-63 | 8:84 | 9-02 | 6-89 | 3-56 | 1-42 | 1-09 | 0-09 | 2-56 | 0-33 | 6°47 |15-57 65°47 
7 SOG. toss ae. 26-46 {10-59 | 4:18 | 2-75 | 2°34 | 1-06 | 0-02 | 0°89 | 0-41 3:61 | 8°45 15-98 76:74 
NRO Testes. les 7°37 | 3-71 | 7-30 | 2:73 | 0-60 | 2-48 | 2-71 | 2°33 | 1-98 ' 6-01 {10-60 |12-96 60°73 
BROS Seen a aL BAO BH Reet RT eo Aes ol ab rae RET sities: Oe hho es Shes hae i 


safes fe eh ow © eo whi see CPEs 6 «ww alee 6 


During 1893-98 (1895-97 complete), average monthly snowfall was: Jan., 30-6 in.; Feb., 10°4; Mar., 22-3: 
Nov., 10°5; Dec., 20°9. Mean annual snowfall, 94:7 in.; maximum recorded, 69°0in.; Jan., 1896. 


VALDEZ ISLAND—Elevation, near sea-level 


258 ToTaL PRECIPITATION 
LE ee PRE AE IE TREN PES sane A a CTE ere Uy eat Sea Oe ea 
TOG Bont che ee scereee 17:05 | 8-29 | 2-58 | 3-30 | 2-66 | 2-87 | 0-02 | 0-59 | 0-13 | 4-42 | 6-72 |12-71 61-34 
SO Ticratstrers, oe toues 5°80 | 7-05 | 5°80 | 2-93 | 1-65 | 2°59 | 1°13 | 2-59 | 2-64 | 5-16 |10-54 |12-29 60°17 
ESOS Mer ae este 6°69 110-63 | 2:54 | 2-24 | 3°32 | 3-53 | 1-07 | 0-09 | 3-54 | 2-98 {10°77 | 5-12 52-52 
SOO eietestira cc ace Gr Go bee Can tne Biased On bere eu en Lt ee ca lauds 3 adece cote leek ae th mae cn | RES) | pee 
NIGANS Wook. oer 9-04 | 8-43 | 3°41 | 3-06 | 2°54 | 2-99 | 0-74 | 1-09 | 2-10 | 3°47 | 8-84 |11-01 56°72 


During 1895-99 (1896-98 complete), average monthly snowfall was: Jan., 13-8 in.; Feb., 15°8; Mar., 3-6; 
Nov., 6°6; Dec., 8-1. Mean annual snowfall, 47°9 in.; maximum recorded, 39°5 in., Jan., 1896. 


VANCOUVER —Elevation, 136 ft. 


259 TorTraL PRECIPITATION 
TRE ee Beka TEs AOS TO tea a ee. Oa a Sl et ean 18 ae Pen meee Ree On, eee ie A428. Os\74 ee oe [ike ies » 
TBO keen sors 10-59 | 6:04 | 3-O1 | 4°29 | 3°92 |...... DEAS EAS Ri Rn (hala © he SE eee) bas? een PCa! | hs aera 
TESTU Gea eee haan 7:24 | 5°95 |10-29 | 4°51 | 4-20 | 5°42 | 1-05 | 3-60 | 1°61 | 9-20 |10-00 | 9:22 72°29 
u TOOT Scns os 11-28 | 6°31 | 3-04 | 5-29 | 4°38 | 5-01 | 0-83 | 0-22 | 2-65 | 5-20 {14-06 | 8-09 66°36 
LOOQD i 8 eietoe es 6°08 {10-17 | 7-45 | 3-11 | 4-40 | 1-97 | 2-37 | 1-15 | 3°39 | 4°72 |10°33 | 9°55 64°69 
IDS Peele ee oes 7°70 | 2-60 | 5-78 | 3-78 | 3-68 | 3-56 | 1-12 | 1-07 | 8-35 | 5-72 |11-36 | 4-21 58°93 
19048 4 eee Bie7 Ort eee NC) Lege cAn eeeenme ATEN Rhee ma rae eed See MEE ML SES Se MM) I Ya ere glen aah Muay cet orice nll teamah avoP ct le apeeebetes é. 
ETO FS hss Sy atest ea tO ec tel eras ae are ak 1-21 | 2-20 | 2-53 | 1-99 | 2-09 | 9-09 | 4-98 | 4-26 | 6-71 |]....... 
i LSOG Rese ee 9-66 | 6°03 | 2°37 | 1-04 | 3-58 | 3-04 | 0-45 | 0:83 | 8°87 | 7-60 | 8°25 | 7°33 59°05 
TOOTS ean 9:32 | 8-30 | 2-39 | 4°13 | 1-44 | 1-43 | 1-70 | 1-36 | 4-51 | 1°76 |13-23 | 8-02 57:59 
4 1908 7-60 | 6°30 | 7-14 | 2-61 | 4:11 | 1°86 | 1-59 | 1-15 | 1-46 | 6°77 J|18-99 | 8-41 67-99 
VOOO Re ieet nd » 6-21 | 8-15 | 4:31 | 1-30 | 3-76 | 1°69 | 2°45 | 1-43 | 2-23 | 7-06 |15-66 | 4:29 58-54 
LOOM as ot. 11-19 | 5-OL | 2-91 | 3°60 } 2-15 | 1-98 | 0°24 | 1°38 | 2°47 | 9-04 {10-62 | 8-79 59°38 
OU chee eels aks 6-11 | 3°37 | 3-05 | 1-96 | 5-39 | 2-09 | 0-92 | 1-23 | 4-41 | 2-24 |12°68 | 8°82 52-27 
TOL eee ee 8°46 | 6°25 | 0-89 | 3-92 | 2:35 | 2-28 | 1°54 | 5-86 | 2-84 | 4:64 | 9-21 | 8-80 57:04 
Ths Us deat pect AM aN 9-62 | 4°28 | 5°37 | 2-53 | 4-33 | 3-81 | 2°02 | 0-85 | 3°89 | 6°19 {10-08 | 3-95 56:92 
LOT4 ee, See 10-56 | 4°87 | 3-33 | 3°28 | 0°74 | 3-58 | 0-42 | 0-75 | 6°86 | 6:37 |10°18 | 2-84 53:78 
19t5->...:3 Sree 7-13 | 4°42 | 4-18 | 3-04 | 3-42 | 1-07 | 0°91 | 0:36 | 0-80 | 8°83 | 5-41 110-66 50° 23 
INEGANS).0 6 at tee ot: 8-60 | 6-06 | 4-37 | 3-10 | 3-38 | 2°75 | 1-25 | 1°56 | 4°23 | 5°93 {10°88 | 7-31 59°42 


During 1898-1915 (14 years complete), average monthly snowfall was : Jan., 13-0 in.; Feb., 3°1; Mar., 1:6; 
Nov., 2°7:5 Dec., 2:6. Mean annual snowfall, 23-0 in.; maximum recorded, 57-3 in., Jan., 1913. - - 


* Observer moved from Union Bay to Cumberland in 1898. For supplementary record see under Cumberland. 


ect Pl 


566 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May June | July Aug. | Sept. Oct. | Nov. | Dec. | Annual 
VANCOUVER (CITY HALL)—Elevation, 40 ft. 
260 Torat PRECIPITATION 
OTS ee eI ANG Stree eee deataneie etfinte ck eae tenet te uate 4°85 { 1:97 | 0°63 | 3°37 | 5°82 |10°63 | 4°26 | Lapdiblaiie 
TOYA Box thea, Siete Hisis | 4-41 | 3-32 | 3°46 | 0:95 | 3°29 | 0°48 | 0°85 | 7°10 | 6:59 {10°19 | 2°56 54°38 
AOTSt ees uaae 7-34 | 4°61 | 4-21 | 3-18 | 3-71 | 0-96 | 0-81"! 0-31 | 0-87 | 5°25 | 9-66 |10-82 || 51°73 
VANCOUVER (COURT HOUSE) 
261 
Station started recording January, 1916. 
VAVENBY—Elevation, 1,538 ft. 
262 Torau PRECIPITATION 
TOUS see nc A ee a eita sie Call cys 0:44 | 0-59 | 1-56 | 1°67 | 2-15 | 1-74 {| 1-50 | 1-29 | 0-33 {f........ 
yA) Sear ere ee | 1°93 | 0:79 | 0:97 | 0°37 | 0:86 | 1:65 | 1°87 | 0°33 | 1-94 | 0:86 | 1-93 | 1-04 | 14°54 
AOL OMe ea ee 0°41 | 0°20 |} 0°33 1 0-72 | 1-49 ! 3-11 | 3-45 | 0-81 | 1-53 | 1°12 | 0-60 | 1-27 15-04 
Snowfall in Nov., 1913, 4-6 in.; Dec., 3:2. In Jan., 1914, 10°4; Feb., 7-5; Mar., 2:0; Nov., 8°5; Dec., 


9°8; totalin 1914, 38-2. 
VERNON—Elevation, 1,575 ft. 


263 TorTraL PRECIPITATION 

UROS Ee ieee By Cet Aas cee ea PARAcers eral Ponrpee eae gl 0:49 | 1-40 | 0-12 | 2-97 | 0-06 | 1-65 
TSOG Foie sre a rest 0-75 | 1°15 -00 | 0°70 | 1-52 | 0-66 | 0-00 | 0°45 | 0-31 | 1°28 | 1-47 
SOF. RRs See ee OOO Ms Zou See Rie Wn As cu ere © 1-98 | 2:21 | 1-70 | 0-81 | 0-32 | 1°95 
US OS aves te, 2-15 | 0°78 | 0-02 | 0-03 | 1°48 | 1°75 | 0:90 | 0-00 | 1-25 | 0-45 |-0°85 
TS9O neh cite evs Can Raat iy BEACON Rac sasha Pelee he tale cat mel hs ode tat Dae ne ami rmmaten | Ube bavi al ba wlan Al ke 
BAST TO Wee Tae POAT B.A HN ae) El ae ent Coed ch Sue Se eg ig IMU Scrat LWA he Ba Vey Aree eM [Se 
TOOTS Sen csi 0:75 | 0-59 | 0-19 | 1-O1 | 0-55 | 1-45 | 0-50 | 0-12 | 1-27 | 0-10 J...... 
L902 eee ae OSOis oneness PRES hc Cet eee 1:96 | 2-45 | 1-51 | 1-51 | 0°00 | 2-31 
1 ete ae 1:60 | 0:00 | 2:50 | 0-50 | 0-56 | 2-77 | 3-96 | 2-07 | 2-08 | 0°55 | 1-27 
L904 Gia aieveiseeias 0:60 | 2-80 | 0-69 | 0-11 | 0°46 | 1-43 | 0-42 | 0-27 | 0-02 | 0°85 | 0-14 
TOO SF Nees T 0-25 | 0-59 | 0:40 } 2°33 | 2-64 | 0°34 | 0-30 | 3:27 | 1-52 | 1°15 
TOOG se ise 5) ee sess 0:95 | 1°25 | 1:01 | 0:35 | 2-25 | 2-19 | 0-31 | 0-23 | 0-90 | 1-12 | 2-61 
POOL Oo ers 2-25 | 1°35.| 1-90 | 0-50 | 1:55 | 1°56 | 0-93 | 3-52 | 2°67 | 0-34 | 1-24 
TOOS eee ener 1:05 | 1°30 | 0:57 | 0:63 | 0-74 | 0:93 | 0°58 | 1:40 | 0-87 | 0-76 | 0-25 
TOOG ae ee ere 0:85 | 0°85 | 0:17 | 0:42 | 0-88 | 1-76 | 2-92 | 0-77.] 1-90 | 1°38 | 1°36 
AODLO ea ea cyauehes 0:65 | 2°10 | 0:80 | 0:40 | 0:77 | 1°75 } 0-98 | 1°65 | O-71 | 1°88 | 1-24 
LOT Os Saar: 1:40 | 0-90 | 0°75 | 0°46 | 1°73 | 1°75 | 1-32 | 1-42 | 0-91 | 0-07 | 4-07 
OTD EV akan tnags PAM te3 sO Oe PAN [Weta 1-10 | 0:80 | 1-32 | 2°57 | 1-19 | 0-70 | 1-20 |-1-38 
TOES eee Hoe 2°45 | 1°02 | 0:34 | 0-67 | 1-56 | 4°17 | 1-26 | 0-86 | 1°33 | 1-61 | 0-99 
LOPE TC cere 1254 227102 ol | 0:42 | 1-07 | 1-05 | 0-62 | 0-53 | 1-96 | 1-18 | 1-46 
TDlos eee. ee 1°33 | 0°56 | 0-68 ! 1-63 | 2°91 | 1°73 | 2-18 | 0-72 | 0-92 | 1°14 | 0-88 
Means ic... 1-17 | 1-09 | 0-71 | 0°58 | 1-32 | 1-76 | 1°36 | 0-99 | 1-39 | 0-83 | 2°07 

During 1895-1915 (14 years complete), average monthly snowfall was: Jan., 11°2in.; Feb., 


April, 0°6; Nov., 7°5; Dec., 9°9. 


In Jan., 1915, 1-5; Nov.,4°5; Dec., 6°3; totalin 1915, 12 3 in. 


VICTORIA AND ESQUIMALT*—Elevation, near sea-level 


264 ToTaL PRECIPITATION 

TS Zone ee eae 2°90 | 0:83 | 4:95 | 1°11 | 2°42 | 0-73 | 0-00 | 0°82 | 0-80 
ISAO ie ete 2°39 | 5-06 | 3°04 | 0°88 | 0°76 } 0°83} 0-40 | 0°41 | 1°15 
UST Cs cist. einen eas 3°35 | 2°25 | 3°46 | 0°14 | 0°58 | 0°65 | 0-22 | 0-23 | 2°53 
T8738 Breer. 1-68 | 2-79 | 1-84 | 0°54 | 0°87 | 0°14 | 0°36 | 0-07 | 0-91 
STO eioiee eck 3°63 | 2°98 | 4°65 | 0°54 | 1-36 | 0-74 | 0°77 

USSOV Gog otis ave 8:00 | 2-00 | 1°83 | 1°14 | 0°74 | 0-65 | 0:88 | 0°45 | 0-82 
TSS TVA cles 3:84 | 8°84 | 1°57 | 2°70 | 1°48 | 1°56 | 0-90 | 0-79 | 0:82 
TSS 2 Ee es 2°28 | 3°55 | 4-02 | 1°24 | 0-53 | 0-42 | 1-24 | 0-99 | 0-59 
TSS aie ce cieuevole 5°67 | 3-26 | 1°56 | 2:02 | 0-74 | 0°53 | 0-06 | 0-00 | 1°65 
TSS 4 on iesster cee 5:25 | 2°11 | 0-38 | 1-02 | 0-73 | 1-59 | 0-48 | 1-84 | 1-66 
LSSOn eR aiele 9:95 | 3°84 | 0°32 | 0°53 | 1°30 | 0-25 | 0-06 | 0-02 | 4-00 
VSS6 ees eee ee 3°84 | 3°17 | 2°94 | 1°67 | 0°45 | 1-00 | 0-80 | 0-73 | 1°59 
PSS Nore cote oe 6°58 | 5°36 | 5:36 | 0-76 | 1:32 | 0°48 | 0-27 | O-O1 | 1°16 
ESSS i iscrdacclnets ee 5°02 | 1°77 | 3:53 | 2°26 | 0-19 | 2-23 | 0-34 | 0-42 | 1-01 
TESO Sea eos 2°84 | 1°12 | 1-50 | 1-83 | 1-O1 | 0°77 | 0-00 | 1°04 | 2°33 
TS9O Ms eek cack 3°96 | 2°33 | 1°50 | 0-86 | 0-98 | 2-10 | 0-64 | 0°12 | 0°33 
LSOTS Saas 5°22 | 2.62 | 3°42 | 2°72 | 0-79 | 1°26 | 0-02 | 1°47 | 4°27 
WO 2 ee ictiese kis 5°29 | 0°80 | 3°05 | 2°53 | 1-95 | 0-60 | 0°87 | 0-72 | 4-09 
ISOS es. se eon 4°55 | 6°12 | 3°36 | 5°37 | 2°35 | 1-73 | 0-95 | 0-06 | 1°21 
B04 Te oe faleee 7°31 | 4°33 | 4°59 | 4-23 | 2°71 | 2-37 | 0-21 | 0-25 | 3-63 
ABOBE etic 6°84 | 2:62 | 1-52 | 2-02 | 1-60 | 0-48 | 0°12 | 0-45 | 1-32 
TREG eee Stokoe 8-24 | 6:80 | 1-71 | 1-08 | 1°62 | 0-69 $8 0°57 | 1°52 
NBT over oe cue 5°99 | 3-91 | 4°83 | 1°04 | 0-62 | 0-86 | 0-97 | 0-29 | 1-80 
1898. PE vehi 2°78 | 5°19 | 1°66 | 0-88 | 0-60 | 1-82 | 0-28 | 0-27 | 1-79 
TOQO Note telone ee 5:00 | 5:36 | 2:45 | 2-88 | 1-50 | 0-68 | 0-18 | 1°28 | 0-72 
IQOU RK Se cotien ae 3°58 | 2°75 | 3°63 | 0-87 | 1°04 | 1°61 | 0°40 | 0-61 | 1°15 
LOO Se eck 4°15 | 3°37 | 0°93 | 3-01 | 0°98 | 1-06 | 0-19 | 0-00 | 0-90 
A UP ae ee 3°13 | 2°47 | 2-27 | 0-95 | 0-97 | 0-08 | 0°37 | 0-43 | 2°31 
OOS ares sie 4c 3°94 | 1°31 | 2°71 | 1°39 | 0-76 4 0-67 | 0-46 | 0°86 | 3°76 
BOOS s Ce Leese. 4-32 | 3°93 | 3-62 | 0-75 | 0-49 | 1-29 | 0°48 | 0-50 | 0-32 


* See footnote, page 567. 
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4°15 12°44 
V7 ORs 
0:00 9°66 
OS TOT EN Ee tee 
0:10 17°96 
0-80 8-50 
0-20 12-99 
1-70 14-87 
0:80 18-61 
0-86 9-94 
0:80 14-06 
2933 15-26 
2°55 17°33 
f ZONE as mise 
0-40 16°66 
1°15 12-42 
0°87 15-55 
1°21 14°48 
9-5; Mar., 3°7 ; 


Mean annual snowfall, 42°4 in.; maximum recorded, 28:0 in., Feb., 1904. 


9-65 36° 26 
1°84 23° 57 
2°77 25°95 
3°97 20°90 
8°58 29°56 
6°13 37°99 
5°37 27°85 
4°55 27°65 
1°95 23°49 
2°47 28°94 
7°16 27°59 
9°18 38°59 
1°96 25°77 
2°28 18°56 
8:28 30°36 
12°58 43°63 
4°75 36°65 
9-75 50°49 
1-66 42°77 
12°18 33°03 
10°41 46°53 
10-84 39:70 
4-11 26°96 
5: 28 35°14 
4°07 24°70 
3°46 26°14 
6°23 || 26°45 
2°41 26°02 
4°71 26° 52 
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METEOROLOGICAL DATA—PRECIPITATION 567 
PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 
Year 1 Jan. | Feb. Mar. | April | May June July Aug. | Sept. | Oct. | Nov. | Dec. | Annual 


VICTORIA AND ESQUIMALT*—Continued 


OOD ay eic aiiss leis 3°34 | 2°27 | 1-39 | O-21 | 2°81 | 1°06 | O-10 | 1°21 | 4-03 | 2-81 | 0-91 | 2-82 22-96 
PG ies Vin vo ss 2°56 | 1-66 | 0°67 | 0-46 | 1-81 | 0°65 | 0-16 | 0-53 | 3°14 | 5°60 | 6°13 | 3°85 27-22 
NE ee 3-04 | 3-94 | 1-40 | 1-39 | 0-35 | 0-33 | 0-39 | 0-23 | 1+21 | 0-73 | 4°68 | 4-78 22°47 
BO tele: < 5 ans o/= 3°22 | 4°32 | 4-58 | 0-63 | 1-27 | 0-09 | 0-15 | 0-67 | 0-62 | '2-33 | 4-02 | 4-88 26°78 
EM wis 'g.c 2 oo 0. 3°25 | 2°20 | 0-73 | 0-61 | 0-96 | 0-47 | 0-92 | 0-47 | 0°79 | 2°31 {11-51 | 3°77 27°99 
Dee ak e's <0.» 4°55 | 4°73 | 2°37 | 1-70 | 0-77 | 0-96 | 0-01 | 0-36 | 1°59 | 5-09 | 7-71 | 6-41 36°25 
Beret ss ss cies s 4-30 | 0-96 } 1-93 | 0-59 | 1-80 | 0-73 | 0-14 | 0°68 | 2+25 | 0-61 | 7-40 | 2°80 24°19 
LUD) Sele Sante ae 4-15 | 3°14 | 1-43 | 1-30 | 1-56 | 0-99 | 1-15 | 2-26 | 0-66 | 2-33 | 5-04 | 5-84 29°85 
0 SO eae 4-54 | 1-91 | 2-00 | 0-62 | 0-80 | 1-05 | 0+45 | 0-84 | 1-95 | 3°63 | 4-70 | 1°35 23°84 
IRE Eerie o.ciea hohe 4 8°47 | 1-56 | 2-05 | 1-04 | 0°18 | 1-67 a 0-18 | 1°98 | 2-58 | 5-83 | 0-59 26-13 
eae : 1-55 | 0-98 | 1-53 | 0-57 | 1+26 | 0-61 | 0-84 | 0-04 | 0-80 | 4°20 | 4-57 | 4°80 21°75 
Means......... 4-50 | 3°18 | 2-49 | 1-42 | 1-15 | 0-94 | 0-42 | 0-58 | 1°73 | 2-89 | 5°38 | 5-26 29°94 


~e 


During 1875-1915 (39 years complete), average monthly snowfall was: Jan., 5-0 in.; Feb., 2°9; Mar., 0°9 
Nov., 0°9; Dec., 0°7. Mean annual snowfall, 10-4 in.; maximum recorded, 37-0 in., Feb., 1893. 


VICTORIA WATER WORKS (BEAVER LAKE—ROYAL OAK) 


265 ToraL PRECIPITATION 
‘hs SRR a ls ee ea 5°37 | 2:50 | 1-66 | 2-03 | 1-60 | 0°45 | O- 26 | 0-29 |} 1-08 | U-42 | 2+43 |12°95 31°04 
SOW ns tects obese 5°93 | 6°47 | 1-79 | 1°39 | 1°20 | 0-86 | 0-10 | 0-29 |} 1-15 | 2°76 |11-82 |19- 24 44-00 
DSO Ti ters nceletoia «< 4-61 | 4°19 | 5°70 | 1°29 | 0-52 | 0°98 | 1°32 | 0-44 | 1-44 | 1-32 | 7-11 [11-52 40°44 
aU C\Chs Bilge Raiee ae é 2-46 | 5:05 | 2-06 | 0-93 | 0-80 | 1-71 | 0-20 | 0-29 | 1-89 | 3-37 | 5-93 | 4°65 29°34 
SOO aca. ora eae 5°68 | 5°37 | 2°03 | 3-22 | 2-24 | 0-37 | 0-10 | 1-89 |} 0°95 | 3-89 | 9-33 | 7-14 42-21 
INO ne a iessrstsoe ate e 5°04 | 3-32 | 5°41 | 1-40 | 1-45 | 2-78 | 0-62 | 0°36 | 1°45 | 4-48 | 3-65 | 5-51 35-47 
IO ies, esas wy otek 6-90 | 4-92 | 2-54 | 3-37 | 1°46 | 0°87 | 0°45 | 0-00 | 1-16 | 3-28 | 8-55 | 5-19 38°66 
TO ay a a 4-39 | 3-94 | 3-43 | 1-60 | 1-17 | 0-30 | O-82 | 0:63 | 2-79 | 2-15 | 8-86 |10-02 40°15 
BIOS aicice la aieinte! a. < 5=14. |. 2°90} 3*12 | 1-71 |-0-92 | 1°08 |.0*51 | 0°51 | 3-83'} 3-51) 7-96} 3-09 34° 28 
OOS Seo oe nex 6:52 | 6-41 | 4-81 | 0-94 | 0-76 | 1°32 | 0-74 | 0-42 | 0-45 | 1-62 | 7-69 | 8-O1 39°69 
TUS ouric Ce eink 5°43 | 3-23 | 2-34 | 0-63 | 3-86 | 1-28 | 0-09 | 1-16 | 5-03 | 3-83 | 1-62 | 4-52 33°07 
POO BES sata o's 4°56 |-2°77 |-0°83 |] O-d5k | 2-10 | 1-02 | 0-17 | 1-20 | 3-51 | 5-34 | 7-61 | 5-85 35-48 
UO Ae ie neon 4°28 | 3-49 | 1-81 |] 1°89 | 0°52 | 0-38 | 0°35 | 0-35 | 1-19 | 0-90 | 5-69 | 7-33 28-10 
BOOB tesa eas 5-03 | 5°69 | 5-20 | 0-88 | 1°61 | 0°30 | 0-16 | 0-83 | 0-64 | 2-79 | 4-43 | 7-62 35-18 
TGOO DC Mice ee se. 6:46 | 3-74 | 1°31 | 0-83 | 1-36 | 0:63 | 1-24 | 0-63 | 0-64 | 2-64 114-07 | 3-89 37-49 
TOTO. eee eect: 6-06 | 5-94 | 1-61 | 1°10 | 0-75 | 1-12 | 0-06 | 0-38 | 1-32 | 5+31 | 8°85 | 6-09 38-59 
Oe a take areverene 5°55 | 1-02 | 1-62 | 0-81 | 2°25 | 0-77 | 0-05 | 0-70 | 2-03 | 0-77 | 6-02 | 3-19 24°78 
LOTZ. tts seco fl 5-74 | 3-99 | 1-32 | 1°43 | 1-48 | 1-22 | 0-70 | 2-57 | 1-02 } 1-91 | 5-26 | 5-32 31-96 
NOS curs cit oss 6 6°12 | 2-30 | 2-23 | 0-74 | 0-74 | 1-30 | 0-84 | 0-72 | 1-91 | 3-15 | 6-32 | 1-67 28-04 
1D Re ah 9-27 | 2-34 | 1-80 | 1-34 | 0°47 | 2-04.| 0-05 | 0-17 | 2-46 | 2-49 | 6°40 | 0°86 29-69 
JE NGS 5 A ets eae 2-13 | 1°17 | 2-08 | 0-68 | 1°65 | 0-52 | 1°10 | 0°35 | 0°37 | 4°75 | 5°66 | 7°35 27°81 
VE OATIS: hie teks sors 5°37 | 3°85 | 2°60 | 1-37 | 1°38 | 1°01 | 0°47 | 0-68 } 1°73 | 2-89 | 6-91 | 6°28 34-54 


During 1895-1915, average monthly snowfall was: Jan., 5:*9in.; Feb., 1-9; Mar., 1-7; Nov.,1°6; Dec., 1°7. 
Mean annual snowfall, 12-8 in.; maximum, 18:0 in., Mar., 1897. 


WANETA (PEND-D’OREILLE)—Elevation, 2,260 ft. 


266 TOTAL PRECIPITATION 
OTe aeete ees. cs | ary eoaee SPs ee ee 2°04) (O°3£ [22252 fe GalO hb S°asrl 0-99) bobeGOo lt 7 | SES 043 
DOLE ars eke sae | 5:01 | 1-20 | 2°36 | 2°33 | 2°87 | 3°36 | 1-36 | 0-00 | 3°93 | 1-33 | 2-99 | 1°43 | 28°17 
LO ae Mera). eee 1*20 | 1°50 | 2-07 | 2°50 | 4-85 | 3°03 | 4-26 | 0-10 | 0-80 | 2°38 | 3°25] 3°55 29°49 


During 1913-15 (1913 incomplete), average monthly snowfall was: Jan., 24°8 in.; Feb., 11:0; Mar., 7°0 3. 
sare oes May, 1-0; Oct., 3-4; Nov., 19°0; Dec., 14-2. Mean annual snowfall, 80°7 in.; maximum recorded ,. 
°5 in., Jan., 1914. 


WELCOME HARBOUR (PORCHER ISLAND)—HElevation, near sea-level 


267 ToraL PRECIPITATION 
Ceara elo ele auc aaae Cork ety css Tatas lagcaa tila en ee 
Snowfall in Dec., 1915, 2°0 in. 
WESTLEY—Elevation, 1,414 ft: 
268 ToraL PRECIPITATION 
Beet aes 8) 1288 Pata Bay ee | a 1k Leas | Grea aree | Leas SR (ae ee 


1-34 | 1-25 | 1-02 | 1°-82| 4-65 | 2-80 | 3-43 | 0-17 | 0-67 | 1-91 | 2°39 | 3°87 1 253°2 


Snowfall in Feb., 9°5in.; Mar., 7°5 ; Dec., 14°2. In Jan., 1915, 9:9in.; Feb.,1°8; Nov., 15°3; Dec., 22°8 ; 
total in 1915, 49°8 in. 


* Observations at Victoria and Esquimalt : z 
a @) W. T. Bevis, light keeper at Fisgard lighthouse, Esquimalt harbour, kept some records from Jan. 1, 1872, to. 
uly 31, 1890. 
(2) W. T. Livock, Chief Factor, Hudson’s Bay Co., kept records at Victoria from Dec. 1, 1877, to July 31, 1890. 
ee records from Dec., 1877, to Dec. 31, 1884. Meteorological Service of Canada from Jan. 1, 1885, to July 31, 
0 


(3) E. Baynes Reed, appointed meteorological observer to succeed Mr. Livock. Station at Esquimalt from 
Aug. 1, 1890, to Aug. 9, 1898. Station at Mr. Reed’s residence, Cook. street, Aug. 10, 1898, to Dec. 13, 1899. Post. 
Office building, Dec. 13, 1899. Thermometer shed moved to back of Post Office in 1905. Station moved to present. 

ite on Gonzales Hill, April 22, 1914. ; 


. 


568 COMMISSION OF CONSERVATION 


PRECIPITATION RECORDS FOR STATIONS IN BRITISH COLUMBIA—Continued 


Year ] Jan. Feb. | Mar. | April | May June | July | Aug. | Sept. Oct. | Nov. | Dec. | Annual 


WHITE LAKE 
269 Torat PRECIPITATION 


PSOSAITE yd || 0°83 | 0-33 | 0-38 | 3-06 | 0-22 | 0-03 |...... (Rea [See eee | Soe eee Pee eens 
Snowfallin Jan., 1895, 7-7 in.; Feb., 3°3; Mar., 3°2 in. 


WILMER—HElevation, 3,300 ft. 
270 TorTraL PRECIPITATION 


ERRg tee ae at Uae ha oe meta! i ar et Ra ee pra Noe a PA ene On age ener Om ee 0 1376.1 0-45n | eee 
LTO st oe 4: OF757) 0205 1 02567) { 025071 161 1202 a6e) 1 eye aeeeee 0-79 | 0°69 | 0°69 jj........ 
OTA A ee 2-09 | 0-44 | 0:45 | 0°35 }...... 1°91 | 0-70 | 1°67 | 0°13 | 0°37 | 1°10 | 0°32 jJ........ 
TOT 2h pease Osa Oomamlape sate: 0-35} 1212) 1-67.) 3°95 [11+52 | 1°35 | 0-74 } O-'95~1 O° 50°. 2 sae. 
5 NOs Seek ARR 2S al 1-28 | 0°35 | 0°85 | 0:44 | 0:79 | 1-57 | 2-24 | 2-04 | 1-78 | 0-42 | 1°13 | 0°35 13-24 
O14 ee eat 2-18 | 0-48 | 0-94 | 1-30 | 1-32 | 1-51 | 1-96 | 0-82 | 2-54 | 0-88 | 1-23 | 0°53 15:69 
OL eee is 0-85 | 0°48 | 0-08 | 0°45 | 1-63 | 4°02 | 4°12 | 0-51 | 0-91 | 0-80 | 1°01 | 0-80 15-66 
Means......... 1-19 | 0°44 | 0°47 | 0°59 | 1-08 | 2°05 } 2-22 | 1-32 | 1-31 }] 0-64 | 1-12 | 0-52 12.95 

During 1909-15 (1913-15 complete), average monthly snowfall was: Jan., 9°9 in.; Feb., 4-4; Mar., 3°4; 


April, 0°3 ; Sept.,0°3; Nov., 7:6; Dec., 5:2. Mean annual snowfall, 3l°1in.; maximum recorded, 20°9 in., Jan., 


1911. 
WOLF CREEK (WASA)—Elevation, 2,550 ft. 
271 ToTAL PRECIPITATION 
# COT IS ek aie ea te 1 Lt aS yeti MN eats wl Daevyea gee) hes th Davee cal DA wnt I acryauaselos (MN 0 0-70 | 0-34 | 1-50 | 1°00 j/........ 
MOTE eine Sates 3°51 i:66'| 64 0:825)) 1209 Vols 63 4) We BSP OTS eee lec sere cee eel nee ee eee ees 
+ OM Mg Ses aut dH Ps | EW tH 0°32" 1.2-05 12295 |} OF 75 0235) | 1587911320) i) 2590u lis One eee 


* Observer died ; station re-established in March, 1915. 
Snowfall in Nov., 1913, 13:0 in.; Dec., 10:0. In Jan., 1914, 30-0; Feb.,10°0; Mar., 12°0. In Nov., 1915, 
27°0 ; Dec., 31°0 in. 


WYCLIFFE—Elevation, 2,309 ft. 


272 Torau PRECIPITATION 
TOW Oars etc oll Seeger ee Seen eae ape 0-60 | O-61 | 1°65 ) 2°42 | 0-57 | 0-60 : 2 265{ 2.35 eee ae 
NOUS MR reat PReseear el litie: atent 1-40 | 4-27 | 1-43 | 0-66 | 2-01 | 1-01 | 1-40 |] 0-37 | 0-05 | 1-00 | 0-70 |j........ 
AGTA ae eee 0:39 | 0-89 | 1°44 | 0-95 | 0-00 | 0°06 | O-1 OvOas4 ie ail meena s 
BLOTS cA eee a eel) ODSCLLVEE COMLWET ss holeunc teri eterna ah oretell oc aaee Rell cc Retew all he Able A Vhs sevistim eco eta ay thot S| ch oteeerens eens 
IMIG IS ays eee Se 2-50 | 1°18 0:81 | 0-72 | 1-70 | 1°46 | 0°66 | 0°34 | O-71 | 1-10 | 1°52 14°85 


Snowfallin Oct., 1912,6 8in.; Nov., 16-0; Dec., 11-8. In Feb., 1913, 14-0; Mar., 24:0; Nov., 10:0; Dec., 
7-0. In Jan., 1914,»25°0 in.; Feb., 9°5; Mar., 0°1 in. e¢ 


PRECIPITATION RECORDS FOR SELECTED STATIONS IN ALBERTA 
ATHABASKA—HElevation, 1,690 ft. 


273 Tora. PRECIPITATION 
TODO BI oie te ll eteeaceoet) eve lela aes 2°27 | 2°63 | 4-55 | 3-51 | 291 | 3-51 [ 0-67 | 0-25 | 0-40 jI........ 
DOO AE seen) eee AUN ag ee O87 HO S5Oy|eAtOS ere neal ts apa iseacunets 2227-1) OeO0O 40673 (20645 Ae cen ere 
LGOQ Ey Bek 0°26 | O-31 | 0°48 ab 3°78 | 1°89 | 3-23 | 1°35 at Oe 635 |) L604 |e eee 
EGO Salone bee 0-005) 0825 1h Os37 15 0880. Ra ae Seer hs Bech. lhe oN, farce ane |coteonesere tes eee eee tare ee 
AGT Yk Se emt Sth chs ia Pe ec We a Pe Sane i a 217 | 1°17 | 0°89 | 1622 | 140 | 0-10 if Rep | emerite 
POOD aa Fale shales ae Oodle OcO2 sea. es O0«73 | 2°37 | 366 | 1¢63 | 0°25 | 0e39 | 0-25 | O05 |]........ 
1906.0 wis ues Oia DD Och bbe oes ccc aioli voted oxelhig suesceon our cra eeePal] hs. eiekar atte [eeiete Recaal ceeiearestot [lay a eter Li@retcee geet eee ae nen a 
VG O Tio ere Hi Mit ate wie Meet sell are eens | cleat ace deeee ed Sere cae ome ore | eee ates Namen ee ell ya nee ok AL one SG Ae 
5 UO oktmee Deen mR A He Bieta. 8] RMS Titl Weel edb Oy (MRE ae eu (eM aie Weel (RC Meo UE MS ec ae ip ae iN 0-60 | 1°20 | 0¢67 | O85 |i........ 
MOOSE Ae ite tae 0-85 | 0-20 | 0-70 | 1°30 | 3°24 | 2652 | Qe11 | 1eOl | O-O7 | Oe57 | 2-05 | 0-60 15-22 
QO: ta cent eee li les 0-55 | 0-02 | 0-39 | 1e12 | 3-04 | 4-82 | 2e1l | 1685 | 1¢4t | 0-50 | 1-04 j]........ 
OMS tes cere oe 0-92 | 0-48 | 1¢16 | 0-34 | 187 | 5°48 |} 2-30 | 2-02 | 138 | 0-38 | 0-50 | 0-20 17-03 
gE pices aie veal rk 0°65 | 0°26 | 0-50 | 1°40 | O-72 | 1-72 | 2-65 | 2-56 | 0-72 | 0-74 | 0-23 | 0-54 12-69 
ONS. Bese elon s 1°33 | 0°40 | 0-49 | 0-92 | 0-79 | 4¢82 | G6e8l | 2-64 | 0-60 | 0-68 | 0-25 | 0-10 19°83 
OPA S ee pees 0°53 | 0-13 | 0-66 | 0444 | O17 | 7-05 | 2-82 | 131 | 1-63 | 1-63 | 0-28 | 1-07 17-72 
OU ee ee ats 0°45 | 0-20 | Or05 | 1°83]. 1°98 | 2°46 | 2044 | Oe8l1 | 1-38 | O-39 | 0-35 | 0-60 12-94 
Means). .ce ce ee 0-57 | O31 | 0-46 | 0-92 | 1-70 | 346 | 3-23 | 1-75 | 1619 | O78 | 0-55 | 0-49 15°41 


During 1900-15 (1909 and 1911-15 complete) average monthly snowfall was: Jan., 5¢7in.; Feb., 3¢1; Mar., 
43; April, 3°8; May, trace; Sept., 0°7; Oct., 2e1; Nov., 5*0; Dec., 4°¢8. Mean annual snowfall, 295 in; 
maximum recorded, 20+5 in., Nov., 1909. 


BEAVERLODGE—(REDLOW) 


274 Torau PRECIPITATION 
OTE ies a ees 0-54 | 0-05 |...... 1¢37 | 0-59 | 0-96 | 2-13 | 280 | Oell | 0-14 | O-82 | 0-36 {]........ 
LOTS Aenea 2°63 | O-15 | 0-33 | 1°55 | 0-29 | 518 |] 3-07 | 2-53 | 1655 | 1-99 | O51 | Ovl7 19°95 
NO Tae en ieee: 1e10 | 1°45 | 0-35 | O31 | Oell | 5+74 | Oe52 | 0-32 | 0-74 | 0-44 | O37 | 0°75 12-20 
AO Die ee cu tations Oe Zale Wola ope as 1°15 | 1-53 | 2-40 | 5-66 | 1-24 ]...... YY fal (es A A EO oo feats 
Mesos? sri t4< c:. 1¢13 | 0°55 | 0-34 | 1-09 | 0°63 | 3-57 | 285 | 1¢72 | O-8O | 0-84 | 057 | 0-43 14-52 


During 1912-15 (1912 and 1915 incomplete) average monthly snowfall was: Jan., 11-3in.; Feb., 5°5; Mar., 
pees hed ete hPa cate ; Oct.,3°3; Nov.,4°9; Dec.,4°3. Mean annualsnowfall,41+lin.; maximum recorded, 
“3 10., Jan, : 


4 


METEOROLOGICAL DATA—PRECIPITATION 569 
PRECIPITATION RECORDS FOR SELECTED STATIONS IN ALBERTA—Continued 
Year ~ | Jan. Feb. Mar. April | May June | July Aug. Sept. Oct. | Nov. Dec. | Annual 


DUNVEGAN (PEACE RIVER)—Elevation, 1,320 ft. 


275 ToTaL PRECIPITATION 
PBSO Sek Wes 1°85 | 0-69 | 1°40 | 0°50 | 0-79 | 3-76 | 1-85 | 1°21 | 1¢32 | 1-04 | 0-26 | 0-60 1oe2d 
Reuse islet, oa 2-90 | 1-99 | 0-36 | 0-96 | 6°49 | 6¢74 | 1¢72 | 5022 | 2056 | 2°50 | 2-22 | 1625 34-91 
iy on ar pe a Oe 0-38 | 1e18 | 4°80 | 1°23 | 0-79 | 1°28 | 1630 | 3-32 °08 | 1-1 1°45 | 1°55 19-51 
Se ee mrCny WE Seine Stern Renee sit ll ae eee re he eb eos OH Sea ote dt J Sth on UDials ole hod otek ee 
16840)... SWAT aifaiee dt fish. Ds56 f'0925 1.0590 | O62] D501 20001 ov occ olde wes S| we Halve ee UIs see 4 
Eee ae iat a Ae Pee Wo Bese atc a) feos aha cuted hePel OcBe he cok eet. 
POO DEN oe athe we 0-98 | 0-55 | 0-88 | 0-06 | 1°65 | 1617 | 1°59 | 2646 | Or61 | 0-47 | 0-66 | 0-08 11°16 
a OUD Ess cen os 0-82 | 0-46 | 0-20 | 0-24 | 0-85 | 4-05 | 1-61 | 1-14 | 1-19 | 1°10 | 1°27 | 2-05 14°98 
BLS te 5 ae ae | (eee 1245 | 0-45 ]...... 0-72 | 2-33 | 1°88 | 1¢90 | 0-95 | 0-40 | 0-14 | 0015 |]....... 
BROS. aus oe 0-03 | 0-35 | 1°75 | 0-68 | 0-31 | 3°33 | O-87 | 1°78 | 1°32 | 0-57 | 0-08 | 0-35 11°42 
POO Ss ots c's 0-20 | 0-23 | 0-25 | 0-63 | 1¢28 | 2+30 | 0-75 | 1-14 | 0-30 | 0-72 | 1-25 | 0-66 9-71 
EE i cara ala’ ws 0-37 | 0-20 | 0-40 |...... 2°80 | 2°26 | 1°15 | 1621 | 0-66 | 0-67 | 0-88 | 1°30 Seats 
ie Nes oe se ole aye 0-85 | 0-00 | 0-40 | 0-44 | 1¢18 | 1-01 | 2°32 | 1636 | 2°45 | 0-00 | 0-23 | 0-76 11-00 
MP UD eh Oi ocd s 6 < 1-13°] 0-38 | 0-05 | 0-58 | 0-31 | 0-79 | 2-02 | 2-02 | 0-00 | 0-17 | 0-28 |......]1....... < 
ip TRS Re Se i a 1-40 | 0-60 | 0-10 | 0-12 | 1-09 | 200 | 0-91 | 3248 | 0-60 | 0-10 | 0-03 | 0-00 10°43 
fa Means......... 0-99 | 0-67 | 1-04 | 0-53 | 1-47 | 2-42 | 1-43 | 2-17 | 1-09 | 0-74 | 0-73 | 0-76 || 14-04 
A ~ During 1880-1913 (7 years complete) average monthly snowfall was: Jan., 9¢9 in.; Feb., 6°7; Mar., 90; 
April, 2¢3; May, 0*2; Oct., 2e1; Nov., 54; Dec., 7*2. Mean annual snowfall, 42°8 in.; maximum recorded, 
37¢0 in., Mar., 1882. 
LUNNFORD 
f 276 Toran PRECIPITATION 
0°58 | 0-71 1-10 | 3°58 | 3°32 | 3°80 | 1°74 0-4 
NE kaicMeratare, sighs 1-68 | 0-28 | 0-27 | 0-16 | 1-61 | 5-60 | 4°35 | 2-66 | 1-68 | 0-46 | 0-45 }......41......2 : 
OME cere a es 2-02 T 0-80 | 0e73 | 1¢79 | 2-09 | 5-60 | 3-25 | 0-52 | 1°06 | 0-25 | 0-30 18°41 
ESS foot des acts fog e aAOssO nt Osan. Lelsal Or45 f Zssa io eOs 8 ose bye. a eh ales Patria <a Poles ee 0 lbs eulaectee 
Means......... 1-82 | 0-46 | 0-49 | 0-70 | 1-24 | 3-40 | 5633 | 3-14 | 1¢31 | 0-94 | 0-38 | 0-91 20-12 ‘ 


During 1910-13 (1912 complete) average monthly snowfall was: Jan., 16*8in.; Feb., 4*6; Mar., 3-6; April 
204; May,0°0; June, 1-4; Sept.,0«4; Oct., 3-0; Nov.,3°0; Dec.,9+2. Mean annual snowfall, 44°4in.; maxi 
mum recorded, 177 in., Jan., 1913. 


PEACE RIVER LANDING—Elevation, 1,107 ft. 


. 


SE kg ee Ne eee a TE eee TE” SOME ER Nay Ee 2 


277 TorTraL PRECIPITATION 

OEY asain 4 decid | Mee age Somers Nabeeame yO ene ncets) erm erd (Pia gS or UR Tereeer me Oo77 | 1e29 1 O-29 1-056 | O«O8- If. . a.3. 5. 

MOOS Se As Siaeo: 0-10 | 0-23 | 1-20 | 0-21 | 1-33 | 2-92 | 2-38 | 1684 | 1°35 | 0-63 | 0-15 | 0-65 12-99 

1909..... mo eet 120 | 0-50 | O15 | O-81 | 2665 | 1°35 | 1654 | 1°71 | 1-02 | 0-90 | 1-80 | 0-40 14°03 

TOIVON Hesen eee 0-28 | 0-08 | 0¢75 | 0-50 | 1-54 | 1-98 | 1°70 | 1624 | 115 | 0+27 | 0-65 | 1-06 11-20 

ROU ere eile cress 1-65 | 0-40 | 0-50 | 0-15 | 1-29 | 2-67 | 4-08 | 1-76 | 3-02 |...... aco Os OO Al ha swccaans 
: OTe ee ce ok 0-80 | 0-15 | Oe30 | 0-95 | O-80 | Oe71 | 1624 | 1224 | 0-59 | 0-59 | 0-30 | 0-95 8-62 
} LOTS ar ee iee aes eZ OLOr dt ean Ito ners ote 1 &.cur ek 1-60 | 5-08 | 1*O1 | 2¢91 | O+77 | 1°10 | 0-30 | O60 |}........ 
eG a aaa are EOE ETS ead ee Bra OE at hes Wark, Be ant gies Rebieas Eaieee | | Meta ey 
WeaTigi ti 6c. s 6. 090 | 0-52 | 0-58 | 0-52 | 1¢53 | 3433 | 199 | 1¢64 | 1¢31 | 0°63 | 0°65 | 0°66 14°26 
q During 1907-14 (1908-10 and 1912 complete) average monthly snowfall was: Jan., 9°0 in.; Feb., 5*2; Mar., 
a 5e8; April, 3¢1; Sept., 0°3; Oct., 2°8; Nov., 5*6; Dec., 6¢6. Mean annual snowfall, 38-4 in.; maximum re- 
a. corded, 21:0 in., Jan., 1913. 
4 PEMBINA 
B 278 ToraL PRECIPITATION 
t OOS Ae eee he etl ca ketts wc [iesieignce 0-60 | 0-36 | 1625 | 561 | 1°34 | 2°24 | 0-00 | 0°30 ELS ih ilicteeeve ated ees eheeens “ 
; IS eer eee eat cet rns MAR meee Pie ote, ue Mia cial ls « PASE SO Parone oe ith SENS i Le4y TOsQR ns cs chee seek nee ol eee tate ate ae 
4 OO enn re IL a he Pls Varo’ Medes ake Cede le beQ6 boot a: Q296|-Tefdt j. 164 fh O68 4. We. QeSO He ee cate 
MOV PRS Meo oat 0«48 | 0-55 | 0-60 | 0-20 | 1°02 | Ge98 | 2-74 | 3-91 | 165 ]...... Oe4O5 Oesde lieve uss se 
4 GD eae Sa eree ye a Nhck Bs oh, | She wistaneHie yea des Oe 7ZOUn ey. beGs 4) "SsOO" tt E24 is. ae. Oe 5 4) Oedas fd. cial ees cere 
4 ODay sepa a etch, st | tice. di ploliche sie isis OeSO Ostia st 2abO jtecs .- BERL Nh een re (Ree ea eee Reni = eee (A mamehrnn yaaa Cet 1 
: Means 3.5 004. 0°48 | 0-55 | 0-50 | O-51 | 1-68 | 4°75 | 2°85 | 2Zelt | O+84 | 0-48 | 0-25 | 0°33 15°33 


Snowfall in Mar., 1908, 6-Oin.; Oct., 3¢0; Nov., trace. In Oct., 1910, trace; Dec., 3°0. In Jan., 1911, 4°8 > 
Feb., 5-5; Mar., 6¢0; April, 1°5; Nov.,4*0; Dec., 3°5. In Oct., 1912, 45; Nov., 3°5. In Mar., 1913, 3°0* 
April, 3¢5 in. 

PRECIPITATION RECORDS FOR SELECTED STATIONS IN YUKON 


CARCROSS—Elevation, 2,171 ft. 


279 ; TOTAL PRECIPITATION 
adie Ree CS it 3°49 | 0-53 | 0-13 Af 0-03 | O+43 | 1°45 | 0-54 | Oes0 | 1e71 | Ovedss 9299 
Fai) (cs er eereearer terre ee rere|| ime, en | ap aM OP eee SE RE Oe Sie CN ewe AY Dg bane ollie Day aay dos Ldos Stacteus de Lig hat aukice paca venceanlieiten okehaptace 
OOO Se eat hershey ¢ 0°40 | 0-38 | 1-23 | 0-33 | 0-47 | 0-55 | 144 | 142 | 1-68 | 1°55 | 0-92 | 0-40 10°77 
UO ren ieee 0-54 | 0-63 | 0-96 | 0¢89 | Oe28 } 1°18 | 3+28 | O92 | 0-27 | 0-43 | 0-96 | Lell 11°45 
| HAO Se en tee O65 (tess MOessHiOsao te Piss: ty OeiZel us oo. lees Gs Let 8 Peles 25, Oe owl vous 
5 VOU ZS. Panis atten 0°48 | 0-60 | 0-10 | 0-80 | 0-04 | O-61 | 117 | 1°85 | 0-47 | 0-41 | 0-68 | 0-94 8-15 
OT Si aietuey tet cih [ie 4D th e() 3) eae cite cmt os Oe28o) heOta 1245 |e Od [le 3O 2270 f TeGSr tel GON eee: ee 
TO1 4 se ite aes 0°70 | 0°55 | 0°56 0-76 | 0°49 | 1-02 | 0°45 | 1°89 | 0-34 | 0°63 | 0-15 7°54 
4 NO VOR ean oe 0°30 | 0-32 | 0-15 | 0-05 | 0°55 | 0-65 | 0-26 | 0-20 | 0-33 | 0-94 | 0°75 | 0-40 4-90 
3 Means: i253. 0°56 | 1¢09 | 0-59 | 0-36 | 0-47 | 0-66 | 1-29 | 1°04 | 0-95 | 1°04 | 1-07 | 0-78 9-90 


During 1907-15 (1908 no record, 1913 incomplete) average monthly snowfall was: Jan., 5°6 in.; Feb., 10+9; 
Mar., 5°3; April, 3°65; May, 0-6; Aug., 0°5; Sept., 1°65; Oct., 5e4; Nov., 10°3; Dec., 7-5. Mean annual 
snowlall, 51°1'in.; maximum recorded, 34°7 in., Feb., 1907. 


$70 COMMISSION OF CONSERVATION 
PRECIPITATION RECORDS FOR SELECTED STATIONS IN YUKON—Continued 
Year | Jan. Feb. Mar. April | May June | July Aug. | Sept. Oct. Nov. | Dec. | Annual 


DAWSON—Elevation, 1,050 ft. 


230 ToTaL PRECIPITATION 
1897 eevncecceecercet{ivocecen 0 Of s,'e © wd e ee ecleoe eee 0-42 1°36 ce vreciopessecieleltemasehLe «4 @eoee 
LOOT Sa cctevere eee hl eee eer Le ee ee eee nie es See aon 0-94 | 1-32 1164.0 1697 [2252571 VeslO, | WeSaFl ine eee 
L9OOZ GME eae 1°73 | 0-20 | 0-00 | 0-50 | 0-46 | 0-86 | 3-32 | 238 | 1-17 | 0-92 | 1-10 | 0-80 13-44 
ROOD whe) hehe 0-50 | 1-35 | 0-60 | 0-60 | 0-39 | 0-50 | 1-11 | 1-47 | 2-41 | 1-25 | 0-45 | 0-65 11-28 
LOO ih ete ites 0°32 | 0-32 | 0-20 | 0-57 | 0-96 | 1-71 | 2-14 | 1-66 | 1-01 | 0-36 | 0-80 | 145 12-00 
1 AE Ofos Seas Wier 0-23 | 1+30 | 0-40 | 0-94 | 0-97 | 0-25 | 1-93 | 2-51 | 3-52 | 1-84 | 0-24 | 1-24 15-37 
1906 So cee ese 1-26 | 0-51 | 0-22 | 0-42 ; 2-00 | 0-92 | 1620 | 1-46 | 114 | 0-47 | 1-55 | 0-93 12-08 
MOOT as eee 1°53 | 0-34 | 0-88 | 0-23 | 1-06 | O85 | 1°93 | 1-28 | 2-34 | 4-09 | 2°60 | 0-62 17°75 
BOOS ES ati ce eels 0-71 | 1-00 | 0-71 | 0-32 | 1-43 | 1-23 | 2-43 | 1-08 | 1-25 | 0-69 | 1°48 | 1-96 14-29 
OOO ee ee ea. aie 0-30 | 0-48 | 1-21 | 0-64 | 0-81 | 2°66 | 2-10 | 0-81 | 2-40 | 0-96 | 0-67 | 1°17 14-21 
TOIOF pee 1°31 | 0-22 | 0-68 | 1-68 | 0-19 | 144 | 0-82 | 1¢67 | 1634 | 167 | 1¢46 | 0-60 13°08 
MOAT eed eae 1°52 | 0-91 | 0-77 | 1*30 | 1°68 | 0-87 | 1°37 | 1-39 | 0-86 | 1°60 | 1-05 | 1°70 15°02 
MOL ie tie tee 0-20 | 1-05 | 0-60 | 0-00 | 0-38 | 0-75 | 2-48 | 1659 |...... 2-43 | ke 12 Ww VeOQui lee rae 
TONS Te esiae ede G7 abe Ae ee ee UL ee Os 20 A eare. 0-60 | 0-07 | 1-20 | 0-10 | 0-82 | 1¢45 j|........ 
EOLA WS Vanes oe 0-95 | 0-20 | 0-25 | 1-04 | 1-73 | 1637 | 1-59 | 1-21 | 0-10 | 0-70 | 0-08 9-22 
MOTS Ce ee ae. 0-30 | 0-50 | 0-48 |} 1°70 | 0-55 | 128 | 0-06 | 1-80 | 1°71 | 0-10 | 1-30 | 0-92 10°70 
Means... 53-°2: 0-79 | 0°73 | 0-53 | 0-70 | 0-87 | 1-14 | 1-61 | 1-43 | 1-61 | 1626 | 1-10 | 1-15 12-92 


During 1897-1915 (12 years complete) average monthly snowfall was: Jan., 7*9 in.; Feb., 7*3; Mar., 52; 
April, 5-2; May, 0°5; June, 0+4; Sept., 2°6; Oct., 83; Nov., 11¢0; Dec., 11-5. Mean annual snowfall, 59+9 
in.; maximum recorded, 38«3 in., Oct., 1907. 


WHITEHORSE—Elevation, 2,085 ft. 


281 ToTaL PRECIPITATION 
POOLE NS Mp ee ee eat Piet pon oe ieee ent emugt snk icoite rin an i me kaes © fel ak Seale TV SIR aes ee) ea ong Oe ae ¥-50%1 O° SOni oes woe 
V9OQS eee. eee 1-72 | 0 0-18 | O 0-15 | 0-20 |} 3-30 | 0-92 | 2-10 } 1-50 | 1°20 | 0-30 11-67 
NOOGHeI cree ee 0:55 | 0-75 | 0-00 | 0-23 | 0°65 | 1-72 | 1-55 | 1°39 | 0-55 | O-30 | 1°10 | 0-20 8-99 
LOO F532 eae te 0:55 | 0 1°45 | O 0-27 | 3-03 | 5-10 | 1:63 | 0-86 } 0-26 | 0-90 | 0°30 14°95 
ALTO} Smee aa ee Meet be oie eel Nea acer Wee ae | ct Pees 2 Ps oa Not tee ld Pg SA | ies Ark wi coal ee NLS eA DR et Rene Clie ou aahe 
LOOS' RSet 0:45 | 0-30 | 0-40 | 2°55 | 0-64 | 0-87 | 1-98 | 2-34 | 1°37 | 1-10 | 0°30 | 0°08 12-38 
LOTOA) ee aS 0:18 }.0-06 ] 0°30 | 0-02 | 0-03 | 0-66 |) 4°67 | 1-36.) 0-50] O-10'| 0°33. See ee. 
OAD Sy. 2 ee (Oa? 0 rien ne eer) ead eae teen OE eel bem er nee we OM a SIN rch ocak aod 
Means vers. ccs 0-61 | 0-33 | 0°47 | 0-60 | 0°35 | 1-30 | 3-32 | 1°53 | 1-08 | 0°65 | 0°89 | 0-24 11°37 


During 1904-11 (1905-7 and 1909 complete) average monthly snowfall was: Jan., 6-1 in.; Feb., 3°3; Mar., 
4°7; April,5-9; May, trace; Aug., trace; Sept.,3+1; Oct.,2°9; Nov.,7*7; Dec.,2°4. Mean annual snowfall, 
36-¢1in.; maximum recorded, 254 in., April, 1909. 


SELECTED PRECIPITATION STATIONS IN UNITED STATES ON INTERNATIONAL WATERSHEDS 
OR ADJACENT TO BRITISH COLUMBIA 


Com-| Scattered |Average 


No. Station Lat. N.|Long. W.| Elev. Limiting dates plete record hasan 
years ;}—————_- A 
| Mths. | Yrs. tation 
EOOTENAY RIVER WATERSHED 
we oC eh ore Feet a b c Inches 
_ Montana 
OLED TOTEM. oo oi bie dnle'e oases 48 46 | 114 55 2,975 | Mar. 1906-Dec. 1915 ti 32 3 17-91 
SO2 Miu yur. och pera tsee eee 48 23 | 115 35 2,075 | July 1895-Dec. 1915 5 15 3 16-77 
303 | Pleasant Valley........ 48 11 | 114 55 3,500 | Sept. 1907—-Aug. 1914 6 12 2 19.22 
BOT ASHOWSHOE Sc. skis Steere 48 13 | 115 39 4,500 | Feb. 1907—-May 1911 2, 26 s 66-62 
S05. |) Troyue. ecb eeer ea 48 28 | 115 55 1,880 | Dec. 1894—Nov. 1910 15 12 2 24-91 
DAHO 
306 | Bonners Ferry......... 48 42 | 116 19 2,429 | Jan. 1909-Dec. 1915 5 22 2 21-06 
Oe NHPOrcntthe=ae-be ea 49 0] 116 30 1,665 | Jany 1892-—Dee. 1915 22 18 2 22-69 
PEND-D’OREILLE (CLARK FORK) RIVER WATERSHED 
MontTANA ( 

S087) SATaAconda si. aks ee ea 467) <7) FQ. 5,330 | April 1894—-Dec. 1915 or 42 5 13-68 
S008) Daihen. o5 15746 tee 46s Op etoiss 5,716 | April 1894—Dec. 1915 20 17 2 13-87 
310 | Columbia Falls......... 48 22']114 11 3,100 | Mar. 1893-Dec. 1915 17 40 6 22-69 
ME ht MC ODLO Mod Sie ceeens! oa ace 46° 5 }oli4 42 3,750 | July 1908—-Dec. 1915 7 6 1 15-38 
Se. FED AY LON aes «tees acs oe ATe52 VW tt 17 2,925 | Mar. 1903-Dec. 1915 8 37 5 14-88 
313 | East Anaconda......... 46) Riel 2u55 5,500 | Sept. 1905-Dec. 1915 10 4 i 15-02 
Si sel SiLamiltons: aon cea eos on 46 15 | 114 10 3,524 | July 1895-Oct. 1915 14 30 5 11-37 
Atha atsCreelksae panies 46 40f} 112 32t} 6,000 | July 1909-Dec. 1915 6 6 5 23-91 
SiG) GABUAN ¢ 2, Cases cere eo 47° 22:1) 115 24 3,150 |} Feb. 1912—-Dec. 1915 3 11 1 27-17 
Rian a PLOLOnAe ) ioe oar bade Be 48° °3'1-115 58 2,261 | Mar. 1912—Dec. 1915 2 20 2 30-78 


a. Number of complete calendar years. 

b. Number of additional months in incomplete years. 
c. Number of incomplete years. 

t Near sea level, exact elevation not known. 


LS 
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SELECTED PRECIPITATION STATIONS IN UNITED STATES ON INTERNATIONAL WATERSHEDS 
OR ADJACENT TO BRITISH COLUMBIA—Continued 


“~ 


Lat. N. |Long. W.| Elev. 


No. Station 


Limiting dates 


Com- 
plete 
years 


Scattered Average 
record annual 


precipi- 


Mths.| Yrs. | ‘ton 


PEND-D’OREILLE (CLARK FORK) RIVER WATERSHED—Continued 


ba hand AG Feet 
SSMS PMMECAIISIIOUL Fo cess ogo. 3 05 48°12 | 114,19 2,965 
REEOE PAUVEISSOUNY ccs a so wt os 46 52 | 114 0 3,225 
MO RAVING chlo the Gok cs oe oe 470 LPL Ss 4,050 
aE DIITSDULE :.-7'csese ess 46 20 |} 113 18 5,270 
moeImCIAINA tA. oo. cesses ees 47 28 | 114 52 2,473 
REROMte OLOOR . Sciscchie 6 cif es + «« 47 41 | 114 10 2,920 
2a PSOE eENATIUS... oes kc ca 4719} 114 6 2,911 
SSM [Nish OR etsy 4 ke 4713 FLIES 6 2,647 
RPE OMIUT IA CESON his cir scale, cae «6 47 24 | 115 32 3,600 
ort ln mteVensvilie... ........- 46 30] 114 6 3,500 
328 | Thompson Falls........ 47° 36'| 155 21 2,424 
329 | Upper — McDonald..}| 48 31t| 114 Of] 3,200 

DAHO 

OB KEVIOW Si | sacl toa ew as 47 58 | 116 27 2,450 
331 } Priest River Exp. Sta...} 48 11 | 116 55 2,380 
Boo LAIMA DOIG Nis soc ss bes wes 48 16 | 116 33 2,086 
Bos. PUSDITICMUAKe ... 2, Rass 6s < 47 57 | 116 52 2,560 
: WASHINGTON 
Boa tO UBC soniesthls ss dca oN:0 48 20 | 117 18 2,050 
SEO LANE WORD Aus cc oes. eres 48 11 117 4°) 2.400 


June 
Nov. 
June 
Oct. 


Sept. 
Sept. 


1896-—Dec. 
1870-—Dec. 
1899-—Dec. 
1903-—Dec. 
1898—Dec. 
1906-—Dec. 


April 1896—Dec. 


Jan. 
Nov. 


Sept. 


Aug. 
Oct. 


Aug. 
Feb. 
Jan. 
Jan. 


Jan. 
Feb. 


1908—Aug. 
1904-—Dec. 
1911-Dee. 
1911-Dec. 
1906-Oct. 


1897-—Dec. 
1898-—Dec. 
1911-—Dec. 


1909-—Mar. 


1899-—June 
1910-Dee. 


1915 
1915 
1915 
1915 
1915 
1915 
1915 
1911 
1913 
1915 
1915 
1910 


1915 
1915 
1915 
1913 


1908 
1915 


MR OO Ton 


_ 


PO OOo 


56 
11 


_ 


NO NOR, PEP NWORNDNYRORS 
(oe) 
Ws 
iv) 
So 


STATIONS ADJACENT TO BRITISH COLUMBIA—IN EASTERN WASHINGTON 


POOL OOUVIE re i. co's castle's ae 43°33 ‘117605 1,635 
Bou. .ecOnCOnmly soi. occ. ee. s 48 34 } 119 45 2,300 
Boor Weptlerr Alls. f. .c..ciw ce oe Se cop i Lise oe 1,265 
ESL PNAICOBICTE v whe ls os 5 acs o.4.0 0's 47 50 | 120 3 1,116 
RO OMDOLPtNNeT res os Spec eo s 48 59 | 118 14 1,644 
EN MOOOWAISS ors ee yy nk voles 48 49 | 119 39 1,200 
Sa IN OLGODOLG: 6c. .u< sy se cs 48 55 | 117 49 1,350 
STOR MOLOVING wae. 2. oss eke « 48 55 | 119 26 922 
Ad AR RCDUDIG So cicha os cre ow 00 48 39 | 118 45 2,628 
BAUR ODGKANRO sue: os xtc sake cies 47 40 | 117 25 1,943 
AMUN AL DATE mies 3c) oof seb 47 46 | 118 43 2,203 


Dec. 
July 
Mar. 
June 


1so0¥—Vec. 
1894—-Dec. 
1909-—Dec. 
1891-—Dec. 


April 1910—-Dec. 


Aug. 
Jan. 
Mar. 
Jan. 
Jan. 


1896—July 
1909-—June 


1909—Mar. 
1900—Mar. 


1881-—Dec. 


April 1892—Dec. 


1915 
1915 
1915 
1915 
1915 
1907 
1914 
1915 
1915 
1915 
1915 


AONIMNwWOKWNHRC 
_ 
cs 
for) 
“J 


Bade WATBCOTLES Sos eau. od ares 43131 -f) 112-38 60 
A MT SAOL tiles cts cAfadicnele oe bee ASS? Tota 45 390 
S49. 1 Bellingham =: .... 032... 48 45 | 122 29 107 
SOOM LALIG Fates wichacevcc.c eld t 48 59 | 122 45 57 
Sp laitClearbrooks’ >.) 0. sax s ARR STi EZ ee: 80 
SOLA CONDEVING: so oso Nees 48 13 | 122 41 | N.S.L. 
353 | Granite Falls... .. 11... 48 5 | 121 58 397 
aT COLMAN ROSE Sheba clas v sions 48 37 | 122 49 50 
OPPO LYM Poy is el ccs cafes oe AT “LP 1Z2 54 142 
S5GrWeore Angeles...) 2.05. 48.7 | 123.27 | N.S.L: 
357 | Mount Pleasant 2 eae a5 t LAZS 23 500 
358 | Port Crescent SRE prs # 48 9] 123 44 259 
359 | Port Townsend......... ABST WIZZ AT 80 
SOOPIMOCHILIOCUM AHS ole ia ee oe 47°37. 1 422; 20 248 
361 | Sedro-Woolley......... AS: 30 40122015 38 
SOZnE SROROMISH << aidcccc o. 47°45 | 122.6 55 
DOonIMEACOMA, casei iys cas bak ATING NEL oOo 28 213 
364 | Tatoosh Island......... 48 23 | 124 45 86 


April 1893—Dec. 


Jan. 
June 
Aug. 
Mar. 
Oct. 
Jan. 
Jan. 
July 
Dec. 
Jan. 
Jan. 
Jan. 
Aug. 
Aug. 
Feb. 
Jan. 


1906-Dec. 
1857-Dec. 
1893-Dec. 
1903-Dec. 


1915 
1915 
1915 
1915 
1915 


1895—April 1909 


1909-Dec. 
1890-Dec. 
1877-Dec. 


1883-Sept. 


1911—June 
1909-Dec. 
1860-Dee. 
1890—Dec. 
1896-Dec. 
1894—Dec. 
1884-Dec. 


April 1869-—Dec. 


1915 
1915 
1915 
1908 
1915 
1915 
1915 
1915 
1915 
1915 
1915 
1915 


ON PONNOKRPNKFOWROUIN O& 
Scene 
to 
eo) 
iS) 
i) 


STATIONS ADJACENT TO BRITISH COLUMBIA—IN ALASKA 


SOOM MORIA eTA Mk teen ce ase 56 10 | 133 28 | N.S.L. | April1908—Dec. 1915 6 18 2 113-79 
BOON IONE is Siete dete ec cs 58 19 |.134 28 | N.S.L. | June 1881-—Dec. 1915 12 109 18 76-57 
SO teulisnoGe sta). see ees 57 22 | 134 29 | N.S.L. | June 1881—Dec. ee 18 113 12 52-76 
SENS ol WO) aT ee eee Re 55 36 | 131 38 | N.S.L. | Mar. 1904-Dec. 1915 11 10 if 153-37 
SOOM SED Se aye ade cvs eye Wats’ sldoel 2 57 3 | 138519] N.S.L. | May 1842-Dec. 1915 47 92 11 84-43 
B70 SRAGWAY. .2(ho iu. oo 6 59 28 | 135 20} N.S.L. | Nov. 1898-Oct. 1913 2 103 14 23-24 
SUPPLEMENTARY t 
IpAHO - 
37 (ilo 'l ud § 3 obo) < ey pe eee ert eRe 47 31 | 115 48 4,082 | Jan. 1909-Dec. 1915 2 21 3 46-87 
Sere OOUr GALEN Ss 226 a site kas 47 41 | 116 48 2,157 | Sept. 1881-Dec. 1915 19 44 9 24-84 
SfourGrand Forks...) ss 7.) 47 15t| 115 49t] 3,000 | June 1909-Aug. 1913 a 3l 4 52.54 
ST Aut ICLLOP Ree ciel asiaa ice saa 7 ty Par ta eI Gea 2,305 | Mar. 1905—Dec. 1915 10 10 1 30-04 


a. Number of complete calendar years. 

b. Number of additional months in incomplete years. 
c. Number of incomplete years. 

+ Approximate. 

t See eapianatory Note to 6 and 6, on n page His: 
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SELECTED PRECIPITATION STATIONS IN UNITED STATES ON INTERNATIONAL WATERSHEDS 
OR ADJACENT TO BRITISH COLUMBIA—Continued 


Com-| Scattered | Average 


No. Station Lat. N. |Long. W.| Elev. Limiting dates plete record Sphpel, 
years Lage toa 


Mths.| Yrs. | *ation 


SUPPLEMENTARY—Continued 


Cae OF Feet a - b c Inches 
IpaHo—Continued 
SOA Se WIStON:tee, Athearn AG e255) 1 ha = 757 | Jan. 1880—Dec. 1915 27 aya) 6 14.42 
BEOW WLOSCOW ters Monin tie mene AGIA | 117" 0 2,748 | Jan. 1892-—Dec. 1915 Fai oe 3 22-40 
OU ee LUTLAV ca. 2.) eter ey eee Avia Sam esleltrnrey 2 2,750 | Nov. 1893—April 1909 14 17 3 37-79 
SU Sal kote MaTiGs. pee oi 47 19 |} 116 35 2,263 | April1897—Dec. 1915 9 io 8 28-20 
BO NW VWaUACE oe ot auecmhe tote LUC OR sy BX, 2,770 | Jan. 1909-—Dec. 1915 4 25 3 41-94 
WASHINGTON 

SO Oke| LOM ta cae ea kee os 48 24 | 119 32 850 | Feb. 1909-—Dec. 1915 4 28 3 12-00 
Sol prRex Creek guy aii ea. 48 5] 120 28;7/ 1,185 | Mar. 1910-July 1913 1 22 Bs 18-57 
Soo ssn vder Ranch = i.s sce. 48 29+; 120 7Tt| 2,200 | Jan. 1911-Dec. 1915 5 0 0 16-82 
BSS WStehe kine he see wl ee 48 19 | 120 41 1,100 | Feb. 1906—Nov. 1908 iL 18 2 27-61 
SSA Bl WN wasp vc. Pie sete Aes ASE QI A ZON eG 1,619 | April 1903-Dec. 1908 4 16 2 14.87 
SSoll PWANTHLOD es). e net eee ee 48 28 | 120 10 1,765 {| Jan. 1911-Dec. 1915 5 0) 0 15.84 


. Number of complete calendar years. 

. Number of additional months in incomplete years. 
Number of incomplete years. 

Approximate. 


—+-aA oe 


MONTHLY AND. ANNUAL MEAN PRECIPITATION AT SELECTED STATIONS IN THE UNITED 
STATES ON INTERNATIONAL WATERSHEDS OR ADJACENT TO BRITISH COLUMBIA 


No. 
on Station Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.] Oct. | Nov.| Dee. || A2- 
map nual 
KOOTENAY RIVER WATERSHED 
MONTANA 
Obed PONG. fs cee teaiern tis tsiee 1°59} 1°03] 1¢09] 0-90} 2¢17| 2°71) 1°52) 1¢40] 1663} 121} 1°56) 1¢10}| 17°91 
SOZT PADDY 320 cs Oh poets ae 1¢87| 1°04] 1°05) 0283} 1¢26] 1°38] 0-82] Oe91) 1°59) 0+89| 3627) 1¢86]| 16°77 
303 | Pleasant Valley......... 1¢98) 1-54) 1e81} 1e17} 1¢80} 1°92) 1°08} 0-93} 2¢04) 1-18} 2°69} 1¢O8}!} 19-22 
304'\L Snowshoe i) .0..% 05 ooe5 920) 5°70} 6¢24) 4¢21| 406} 3-24) 1°95) 1¢99) 3¢65| 6¢44)14007| 5°87]| 66-62 
305 snag lca Bat ties canvas Discs 3eO1} 1299] Le 83} 1e59} 1¢94) 1¢85} 1°35) O87) 1°77} 1°99} 4024] 2e48}) 24-91 
DAHO 
306 | Bonners Ferry.......... 2°84] 1eO1] 0-81) 085} 2-04} 1°84) 144) 0-99} 1¢76] 1°71] 3+78| 1¢99]| 21-06 
OU CM POL OM ar Pie meen teen 3°00] 1¢77| 1°39] 1¢19} 2-14] 1¢64] 1e12}] 0-87] 1+86] 1¢75} 3¢54| 2¢42]| 22-69 
PEND-D’OREILLE RIVER WATERSHED 
- MontTAaNna ; 
SOS ANACORMA (5. ieje'st bes 4 0°92] 0259) 0°72) 0-85} 233) 2-51) 1¢28) 0-93) 1+28) 0-85] 0-78! 0-64!) 13-68 
SUIMPButteion! fs. ore ee 0¢83| 0-76) 0-92!) 1e14) 2-21) 235! 1631) O89} 1e 12} O+88] 0-75} Oe71|! 13°87 
310 | Columbia Falls.......... 2¢15| 1¢66] 1¢14) 1e10) 2°92) 3-12) 1+60] 1°43] 2°04} 143] 229) 1°81]|| 22-69 
311 OMO By eh cee ae Sas 1°52] 0-80) 0+82| 1°17) 1°77) 2°38] 1+06} 0-76) 1°53} 1-16] 1°78} 0+63]] 1538 
Shon AVEO: Br. Adele ays Glass 1¢15| 0-80} 0+87| 0+ 76) 2°11) 2°33] 1¢51} 115] 1¢28] 0-98] 1603} O-91}| 14688 
313 | East Anaconda.......... 0°93] 0-57] 0-50) 1°14) 2°50} 2-92} 158) 1619] 1644] 1602] 0-82) Oe41}| 15-02 
o14e|( Hamilton's. 24.2. cee k 0°86] 0-62} 0-64) 100} 1-79) 1-85] 0-66} 0-70) 1°12] 090) 0-75] O+48)| 11-37 
olny Eat Creek. sae sis oes 1¢60|] 0-92) 1603) 1°92) 3613] 440} 2+08] 1°35] 2°94] 2615) 1+54] O+85|| 23691 
SEO YT PEMIR AT oe ae ne em tats 435) 2209} 2-1} 1°54] 1e89} 197] 0-92} 0-86} 1°68] 2°50] 4°59) 2-77|| 27-17 
Oly WeELerOR couch. te soe se oe 3°17) 2°37) 2669] 1°94] 248] 2642) 1694] 1624) 2617] 2-73] 4079) 2084], 30-78 
ale A SHSDOl yen oole de ue 1+35! 105) 1-01) 0+79| 1694] 2-07] 1-20] 0-94] 161] 0-89] 1¢72| 0-94|) 15651 
iO ar VIBSOUGIA:: ie. occas Seo) <satras le 1¢40| 0-83) 1-00) 1eO1| 2-16] 2622) 1609) O82) 1629) 1621} 1°29) 1¢35)] 15°67 
SLO MAI VANIGOK. die cee orelety Weak 1¢93} 1e72} 1e28| Llell| 2¢51| 2662] 1+24] 1604] 133} 122} 1-78) 1+72|| 19-50 
dal Philipsburg. 66. i. .s es «i 0°73) 0¢73| 0-92} 1-23} 268! 3¢30} 1°56} 0-82) 1645] 1°22] 1-00] 0+46]] 16-10 
eee stink ISIS een ore, ents. fo es atehs '1¢07| 0°69! 0259) O61} 1Le80) 1Le81} 1°41) 0-91) 1¢47| 0-90} 1655] 0-75) 13°56 
PEM WE OMNON Se sete odie b's Sige ok 0-98] 0°85} 0-88) 0°87} 1°53) 2°70} 1°39] O84) 1697] 131] 1°92!) 0-89!) 16013 
$24 | (St. Ignatius. 06.66 scskas 0-84] 0-76] 0°84) 115} 2°50) 2650) 1664) 1°02] 2623] 1641] 1645] 053}! 16¢87 
EO en le TOR IS ss ks eis 9'8 oles 2°97) 2645) 1°85} 1¢51} 1-99] 2646] 0-38) 073) 1¢86] 1°69] 3-70} 1615]| 22-74 
ZO TiBILERO oo whys ss av cesses 5°59} 3¢71| 2°95) 1¢31] 233} 1+96) 1¢21] 1¢18) 1°90] 2644] 5-64] 4°08]! 3430 
327 | Stevensville............. 0-86] 0°41} 0-46} 1-00} 2-29] 3-05] 1-21] 0-75) 1°40} 1-63] 0-71} 0-22)| 13-99 
328 | Thompson Falls......... 242) 122] 1e44) 1+59| 1°82) 1-64] 1°72] O81} 1628] 1¢74| 2691) 1+26]| 19-85 
ot Upper Lo McDonald... .|| 4°24} 3°37} 1+93} 1-28) 3-23) 3-34] 2-01] 1-08] 237] 2631] 2-14] 3+38]| 30-68 
be DAHO 
BAO VLAOVIOW 14). X3)a» tas aes 3°19) 2°65) 2-06] 1-62) 2°67) 1-96) 1-20) 1-02] 1-76] 2°42] 467} 3-16]} 2838 
331 | Priest River Exp. Sta.....|| 3+58] 2°38} 2°33] 2-09) 2-90| 2-19] 1-76] 0-98] 1-88] 2-38] 5+37| 2+88]| 30-72 
Boa} PaRaPOINt 4/2, vp eins oo 3¢51| 1¢84| 127) 1°57] 3-08} 2°15] 130} 0-97} 2-08) 1°77] 5-01} 2¢62|| 27-17 
Soon wopirit, Wake." 2 i. seu ee 5e55| 3¢10) 2°36} Le41}] 3°45) 1-73] 1¢39| 1639] 2635) 1¢75] 5659) 4¢14|| 34-21 
i 3 WASHINGTON 
Dae MOMBION, J. op o's Bisco diac ex « 2°96) 2¢76| 2-04! 1e44| 2¢67| 2-24) 1e14) 1-24] 1218] 1-34] 3-01] 2-92|| 24-94 
Dae RTNOWPONE . (so 6 oo cn ts ot ois 2°69) 1¢72| 1°31} 1¢58} 1-99] 1¢56! 1¢31] 0-86} 1¢65] 1¢88] 4¢75} 2+48]] 23-78 
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METEOROLOGICAL DATA—U.S. PRECIPITATION 573 


MONTHLY AND ANNUAL MEAN PRECIPITATION AT SELECTED STATIONS IN THE UNITED STATES 
ON INTERNATIONAL WATERSHEDS OR ADJACENT TO BRITISH COLUMBIA—Continued 


Station Jan. | Feb. | Mar.| Apr. | May | June} July | Aug. | Sept.} Oct. | Nov.| Dec. 


STATIONS ADJACENT TO BRITISH COLUMBIA—IN EASTERN WASHINGTON 


MOOR POOLVALIO: oe. oc eet 2°23! 1-60] 1-23] 0-98] 1-92; 1-54) 1°19} 0-70] 0-90) 1-16] 2-30) 1-82|| 17-57 
POO OONCOBUNY . a5). 52/5 55010 1+76| 1+24) 1¢20} 1-00] 2+16) 1-50} 1+08) 0-64} 1°00} 1°09] 2-09] 1+91]| 16-67 
338 | Kettle LO CR ere, PP 225} 1°05} O-91} 0-96) 1+92) 162] 1-05) 0-66) 1-25} 1°26] 3-02] 1+°86}| 17-81 
‘339 Lakeside Rs aasakettals she Soe obare 1¢70} 1¢27| 0-84) 0-65] 1¢11) 0-81] 0°31) 0-35!) 0-53] 0-81] 2-01} 1°93}| 12-32 
340 Laurier Pie hicieds cote sea te wt eaiols 2°33] 1°05] 0-98} 1-20} 2-53) 2-04] 1°52] 0-92) 1-30] 1-24) 2-55} 1+75/| 19-41 
EDV ed Grove) colt a ire a eae ee 1°08] 1¢44] 0-93) 0-86] 1°88) 1-90] 1-10} 0+54} 0+82) 0-91) 1-93] 1+28]| 14°67 
aa PNOLCODOFE 615.0105 0% oenidieh 2-15} 0-88} 0-91} 0-96/°1+79} 1-80] 1-29] 1-02] 1-29] 1642] 2-93] 1-91]| 18°35 
ce AUR SESS a ane ma 1-11} 0°66} 0-57} 0-85) 1-45) 1-59} 1-19} 0-80} 0-94! 0-96) 1-93] 0-69]) 12°74 
ee TVODUDNG. 6055 2 kG. oe ease 1-68} 1+21} 0-91) 1-10} 2-08} 1-74} 1+18) 0-72} 1°07) 1°05] 1+72| 1-61]| 16°07 
Rat OPORANO hs or <n gk ana se es 2°29) 1e81} 1°25} 1-14] 1-53) 1-42) 0-73) 0-54!) 0-91} 1631) 2-26) 2+23]| 17-42 
SLOP PRNVAVDUY Soe & os ales oh See 1°72} 1°30! 0-71! O+79! 1°65] 1°05! 0-58! 0-60! 0-65) 1-18! 1-86] 1+67]| 13-76 
STATIONS ADJACENT TO BRITISH COLUMBIA—IN WESTERN WASHINGTON 
Poa ii | eAMACOTUES fdv.js bok ae ts ws 3+49) 2678] 2°19] 2-05] 1+88/ 1+42; 0-63{ 0-92; 1-73/ 2+66| 4-63] 3+66|| 28-04 
348 Baker i ere ee, eee 10-42) 6-15) 4 38] 3-34] 3-01} 2-43) 1-13) 1-65) 4-21] 6-99)12-52) 8-26|| 64-49 
S201 Bellingham. :...-.. 6... 3°62] 2°90) 2-62) 2-06) 2-15) 1°69] O71} 115) 2°24) 2-85] 4°62) 4+12]| 30°73 
LDU SHISLALNG 2 steteih. Reels yl clos « 5°79| 4°06) 3°26) 2-49) 2-65) 2-20! 0-88} 1°12) 3-00} 3°81] 7-13) 5+67|| 42-06 
OL POLCATDIOOK i. oe s/7 cise o's 6°72) 4-91!) 3-92) 2-61} 2°71] 2°39] 1-34} 1°96) 3-94! 5-09] 8-51} 6+05]| 50-15 
see) COUDOVINE 6.6L biek ws o 0s 2¢21) 2+13) 203) 1¢55) 1-83] 143] 0-69) 0-91} 1°59) 1°41] 2°77| 2-77}) 21°32 
353 | Granite Falls............|| 8°18] 4°87] 4-14] 4°13] 3-92] 3-29) 1+58/ 2+06| 3-37] 6-20) 8+87| 6+78]| 57+39 
PER MTEUIEM. Glu aedain ss bce ojo 34 who 3°50] 2-92) 2-30] 1°96) 1°95) 1+48] 0-73) 0-92) 217) 2°91) 5+23) 4°58}| 30°65 
ees Selb coal dd ee eS Oe 8+32| 6+61| 484] 3-53) 2-60) 1+69| 0-69} 0-65) 2°70) 449) 942) 9-17]| 54°71 
pa Riya 4+91| 270] 1-94] 1-57! 1-47] 1-27] 0-41] 0-67] 1-87] 2647] 5-10) 4+92|| 29-30 
00) |) Ore Crescent... 6 onc. s 6°88] 3¢27} 1-91} 1-29} 1+58} 1-33) 0-70) 0-78} 1+97| 3-74) 8-60} 4-90)| 36-95 
559.) Port Townsend.........+ 2°46] 1°83] 1+68] 1°56] 1+85| 1+53]) O+74| 0-77) 122) 1-60) 2-74} 2°57|| 20°55 
DOU PMISCRuble ee ress ooo cle ets ors 4+83] 3°66] 2-70) 2-44) 2-05) 1-46} 0-62} 0-50} 1+80| 2°79) 6+01| 5+34]| 34-20 
361 | Sedro-Woolley.......... 5°10] 4°40} 3-84] 3-02) 3612) 2-72) 1630] 1+77| 3-25) 4-79) 7+44| 5-59]| 46-34 
362 | Snohomish.............. 5°20] 4°48] 3¢81} 3-26) 3-11] 2°38] 1¢19| 1-15) 2-80) 3-65] 6-60} 5+-76)| 43-39 
PSOE ACOH he cot 5s le ce ee 6°21} 4°36} 3-40] 2°91} 2+37| 1+81| 0-62) 0-68) 2-26) 3+30) 7-28) 6-81}| 42-01 
.304 |.Tatoosh Island.......... 12-23] 8°60] 7-56] 5°61] 4°03) 3+58} 1°51) 2-00] 5°21) 7+49)13-06)13+08)| 83°96 
STATIONS ADJACENT TO BRITISH COLUMBIA—IN ALASKA 
BODE MMC ALOT gt aha. ccs Cre tt 8°87] 7-52] 9-06{ 9°41] 5-10) 3*89| 6-03] 7+02)12+99/16-72)13+85)/13+ 33](113-79 
UO Mine MGA a7 S55. Sous Gre «wile wee 6°39] 4¢54| 513) 5°16] 5°28) 3+73) 4°70] 6*97/10°41) 9+69| 750) 7-07]! 76°57 
SOTTO Sou ck sn. 1 bs aya 5:05} 4°12} 3-07} 3°01} 2°68] 2°09] 3°39] 4°22) 6°77) 7°57) 5°19) 5°60]| 52°76 
OSM MIIOLING Gye we csc vac orders 11+41/10+36/11+34/13+56} 8+11) 6+01| 820} 8+93/16+ 16/22+09/20+75/16+45)/153 +37 
EDO eOMU ICD aes, cosas Rie asa craw 6 7°59] 6°54] 5°73} 5°65} 4°07] 3°38) 4°26) 7-00/10+12}11+75| 9-42) 8+92)| 84243 
SLO MIRE WAN se cin place ate ofid 1-15} 1¢32} 1-09! 1¢48! 0-62] 0-91! 137) 1°78) 2°88] 4°62) 3°50] 2°52)| 23-24 
SUPPLEMENTARY * 
IpaHo 
POM REIT KOs vcttse Bytes strc S disks 6°51) 5-22) 3-22) 3-05| 3-68) 2643} 2-50} 0-42) 2691) 3-88/10-26] 2°79) 46°87 
372; Coeur d’Alene........... 3°68] 2°39} 2-19} 1+82| 1-90] 1-50] 0+73) 0-47} 1-33] 1-79] 3-62] 3+42]| 24-84 
SLOMMGraAnG HOrKS ices... soe. 7+22| 5°05) 4°73) 2-96} 4°00} 1-78) 1°43] 1-05) 2°70} 3+44/13-50) 4-68]! 52°54 
EARN LCL OMD spits is ie es sho see oes 3°81] 2°88} 2°57] 1°83] 3°36] 2°30) 1-04) 0-95) 1-72] 2°74} 4-31] 2+53)| 30-04 
ST SN| PGC WISOMG cake ae Hele yora vs 1644} 1-32) 1-15) 0-97] 1°70) 1°57} 0°55} 0-54) 0-86} 1-26} 1°59) 1+47|| 14242 
SLOMTPINLOSCON cei) sie We serai 5 icrs cc 2+84| 2-10} 2-05) 1-48] 2-56) 1°37) 0+74| 0-74! 1-27] 1-69} 3+17] 2+39]| 22-40 
COL MOV UMUET AY oe cid lec alors 0’ 4-72!) 3°62) 3-59] 2-13] 3+27| 2°72) 1-38] 1-37] 2-21} 2°75) 5-63] 4+40]| 37-79 
DISPEL MIATICS: sib cash. setae s 3°48] 2°59] 2°51] 1*78] 2°77} 1+69} 1-13] 0-89} 141] 2-18] 4°29] 3+-48]} 28-20 
SURO DAE NV ALACC 2S sean srie oe s 4°73] 3°65) 2°93) 2°48] 3+55] 248) 153} 143) 2-18] 3-19) 9-43] 4+36]| 41-94 
Cc j WASHINGTON 
Sy OGM CODA es Ax nfo etars ai wlatd 228) 0-78} 0+42| 0-65] 1+38} 1+19} 0-66] 0-38) 0-45] 0-74) 1-71] 1+36]} 12-00 
BSleibRex Creek i. she sick ee ces 4-00} 0-84| 1-18] 0°64] 0-84! 0-86) 0-18) 0-75] 1657] 1°92] 2655] 3+24|| 18°57 
382: |"Snyder Ranch.....0.. 5, ¢.- 2°87} 1°02} 0+58| 0-78] 1°68] 1°57] 0+ 24) 0-35} 0-99} 1-14] 3-09) 2-51]! 16+82 
ES Op ORC REKITING. 2 chiens: as, cw 0% 3°98] 214] 1+74| 1°48) 1°56} O+71} O-80| 036} 0-91] 2+20] 690) 4+83}| 27-61 
PSO Aa RA WAST shia seb eheievensos Fees one 1-66] 1-58] 100} 0-50} 1-16) 1°55) 0-65} 0-58} 0+70| 0-96] 232] 2+21]| 14°87 
PSS OMURV YK SOLULOD 5. Ae cit & cleo es 2-68] 1-06} 0-40] 0-76} 1°81] 1°17] 0-55} 0-61) 1°00} 1°09] 2°47) 2+24]| 15°84 
TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA 
MontTuiuy anp ANNUAL Mran TEMPERATURES 
Year | Jan. | Feb. Mar. April | May June | July Aug. | Sept. | Oct. | Nov. Dec. | pares: 
ABBOTSFORD (MATSQUI PRAIRIE)—Elevation, 89 ft. 

SPSS OF Pa aia: tans 33°8 | 37-5 | 47-7 | 51-0 | 56°9 | 60°5 | 64:4 | 59-5 | 54:2 | 52-2 | 42-0 | 33-3 49-4 
AS OO ase totes 27-5 | 80:7 | 41-6 | 46-6 | 54-7 | 57-7 | 60-9 | 61-3 | 55:6 | 47-7 | 44-4 | 42-1 47-6 
TBO eS Giaeens: Bers 39-0 | 29-7 | 38-3 | 50-0 } 57-1 | 58-2 | 64-6 | 64:0 | 55:5 | 50-9 | 48-5 | 36°6 49-4 
B89 2h Ss coe a a 35-7 | 38-9 | 45-2 | 46-0 | 53-8 | 59:8 | 60-7 | 62:8 | 58-5 | 49-6 | 40-0 | 33-7 48-7 
DO Set ce soLss ot 30-7 | 28-5 | 40-8 | 43-8 | 53-5 | 55-9 | 62-0 | 63-2 | 55-5 | 46-2 | 36-8 | 37-3 46:2 
SO Gin fae tera» 32-2 | 33-2 | 40-3 | 45-3 | 54-2 | 58-3 | 63-9 | 65-4 | 55:8 | 46-6 | 42-4 | 33-5 A7-6 
PROD eat ae see yes 32-1 | 41-0 | 41-9 | 47-5 | 52-7 | 59°8 | 62-5 | 62-1 | 52-7 | 51-6 | 41-4 | 36-6 48-5 
SO GR cain crores. 34-1 | 40-0 | 39-7 | 44-6 | 51*7 | 59-0 | 66-0 | 63-2 | 56-2 | 49-7 | 20-6 | 39-3 47-1 


* See explanatory Note to & and 6, page 515. 


574 COMMISSION OF CONSERVATION 

TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 

Year |! Jan. | Feb. |" Mar. | April | May June | July | Aug. | Sept. | Oct. | Nov. Dec. | say te 

ABBOTSFORD (MATSQUI PRAIRIE)—Continued 
5 oh 7 Pee Pie 34°9 | 38°3 | 36-0 |} 50°3 | 57:5 | 59-6 |. GU-5d | 67-5 | 56-0 | 49-7 | 36-4 | 34:8 48°5 
PS9S hee Pp ee 34:4 | 40:7 | 40-2 | 47-2 | 55-5 | 60-4 | 62:8 | 63-7 | 60:2 | 49°3 | 39-3 | 34-5 49-0 
ES00 inact 34°7 | 33-2 | 40°6 | 47-5 | 51-2 | 57-3 | 64-0 | 59-6 | 58-2 | 48-5 | 48-0 | 36°6 48-3 
LOOO SS cee 39°5 | 35:9 | 47-4 | 49-9 | 54-7 | 60:2 | 638-1 | 59:9 | 56-2 | 49-3 | 38:9 | 40-5 49°6 
OO Us ele 33°6 | 39°3 | 438°4 | 45-4 | 54-3 | 55:9 | 60-2 | 62-6 | 54°8 | 54°3 | 44-0 | 37°5 48°8 
MOOD enki 33:7 | 41-6 | 41-7 | 47-8 | 55:6 | 57-0 | 61-2 | 61-2 | 60-1 | 49-7 | 42-2 | 34°8 48:9 
GOS ts Oh eae res 36-7 | 35-6 | 39:4 | 46-4 | 52-4 | 61-9 | 60:7 | 61-3 | 55-9 | 50-5 | 40°8 | 38-4 48°3 
LOGS ASS os 36°91 3498/3928.) O12 52° Fora, GSO [ua lewsuil ce pecs |iececeaers| ene ie | cena ene eens 4 
Means!iociis ole | 34-3 | 36-2 | 41-5 | 47-6 | 54-2 | 58-7 | 62-6 | 62-3 | 56-3 | 49-8 | 40-3 | 36-6 48-4 
AGASSIZ—Elevation, 52 ft. 
1 BF. 1 Sear Oy ue TRO aera Mah Cay As eau eg he RE et ER MMe Row AN eee Gre MAIN tgs Rent Preece cloak wees 33°41) Ceaeae ee 
SOO Rae ae tenets 26°0 | 29-8 | 41°6 | 48-2 | 57-0 | 57-7 | 60°9 | 63-7 | 56-5 | 47-2 | 46-5 | 42-6 48-2 
1-1 Ut aaa nae Seweadiee ou Ul igor al (ees h eae, | Meee 49° Qu! S800 (577 (65:45 65°70 1 OTL (bls Sal) 4256 Nd heal Nae eee 
VSO 2 ei keene s 35:7 | 40-2 | 46:3 | 46°3 | 54-3 | 59-9 | 60-8 | 63:0 | 58-2 | 50-6 |} 38-6 | 32-8 48°8 
TSOD iy ae 31:4 | 27-8 | 41:0 | 44-1 | 51°9 | 55-0 | 61:5 | 62-1 | 55-3 | 46°0 | 36-1 | 36-3 45-7 
De Uy Ol aes SAAS 31°4 | 33-1 | 39°3 | 45-8 | 53:1 | 57-3 | 62-7 | 64-8 | 54-6 |} 47-0 | 42-0 | 34-2 47-1 
VSOS tHe ee 31-6 | 41-4] 41°6 | 47-7 | 52-1 | 58-6 | 61-8 | 61-2 | 52-0 | 51:9 | 42-4 | 36-9 48°3 
LSOG Ae teen by 32-4 | 41-6 | 40-2 | 44-7 | 50-6 | 56-0 | 65-8 | 62-1 | 54:0 | 51°9 | 29-1 | 40-0 47°4 
USO terautasters os 35:9 | 40-2 | 35-8 | 47-6 | 54-1 | 52:3 | 57-6 | 64-5 | 59-0 | 47°3 | 36-0 | 30-1 46-7 
TSOSe ora ae 34:0 | 43-3 | 39°6 | 45-2 | 56-9 | 58-8 | 60-4 | 70-3 | 55-8 | 49-7 | 38-7 | 35-4 49-0 
SOOM ie sar 32-4 | 35:8 |} 41:5 | 45-1 | 52-2 | 58-1 | 64-8 | 61-8 | 56°9 | 46°8 | 44-1 | 37-4 48-1 
ASO es suse ek 37°4 | 37-4 | 46°4 | 54-0 | 54°4 | 57-0 | 65-5 | 60-2 | 55:5 | 46-6 | 36-6 | 39-2 49-2 
MOOT ete sees 35-3 | 36:0 | 46-5 | 46°3 | 56°3 | 53:7 | 60-4 | 64-7 | 51:6 | 49-0 | 44-4 | 37-2 48+4 
OO 2 Seeout Malis 34:4 | 38-4 | 40-5 | 44-4 | 55-6 | 61-0 | 63:4 | 54:3 | 51-8 | 48-2 | 37-0 | 34:4 47-0 
V9OS se. eae 36:0 | 34°6 | 35-2 | 43-2 | 48:0 | 56°8 | 55-8 | 55-9 | 51-4 | 438°7 | 36-9 | 38:5 44-7 
O04 eee 33°8 | 32:7 | 39-6 | 47-5 | 48-0 | 56°9 | 57-5 | 58°8 | 51-1} 54-2 | 43-0 | 38:8 46:8 
VOOS Re er tera 35:4 | 35:1 | 50°4 | 46-2 | 50:2 |} 58-6 | 69-2 | 62-2 | 51-9 | 45-2 | 42-0 | 41-1 49-0 
V9OG Fae ste as 38:0 | 45:2 | 44°6 | 52:4 | 54-2 | 58°5 | 69-4 | 63-0 | 53:8 | 50-6 | 40-9 | 38°5 50°8 
LOO Carte estihs Bc 22-9 | 36-3 | 39-6 | 48-5 | 57:0 | 58-6 | 64-5 | 59:1 | 56-7 | 52°6 } 48-2 | 38-2 48°5 
LOO S oy eee te ae 38°8 | 38:7 | 42°8 | 50-3 | 52-7 | 62-0 | 65-6 | 62-3 | 52-8 | 48-3 | 45-2 | 38-2 49°8 
LG OQO siesta 26°0 | 36°5 | 44:8 | 47-7 | 52-9 | 58-2 | 61:3 | 61-0 | 56:9 | 48-9 | 41-4 | 32-8 47-4 
LILO Sate ee 37°6 | 34°8 | 48:2 | 50-0 | 56-8 | 62-1 | 66-5 | 59-4 | 58:6 | 49-9 | 45-0 | 39-6 50:7 
TO een aie. 28°0 | 35:2 | 42-1 | 47-1 | 54°6 | 56-1 | 66:0 | 61°9 | 56:8 | 50-9 | 38:2 | 39-2 48-0 
508) WA aes ata 34-8 | 41-8 | 43-0 | 46-2 | 57-8 | 60-4 | 61-2 } 61-0 | 56:4 | 47-8 | 42-4 | 39-4 49°3 
OTS eee cette 28:8 | 34-9 | 40°3 | 51-3 | 52-2 | 58°3 | 62-5 | 64:5 | 56°5 | 47-7 | 43-7 | 40-2 48-4 
VOUA Sst rte 38:0 | 39°6 | 45-0 | 51:6 | 56:3 | 57-2 | 62-1 | 638-0 | 54-2 | 50-4 | 42-6 | 35-2 49°6 
UES Ney Or ly iit he 37°4 | 41-0 | 48-1 | 50-2 | 54°3 | 59-4 | 62:9 | 66-2 | 56-7 | 47-9 | 40-1 | 38-0 50:2 
IMeam ss luau ey oo 33°3 | 37°3 | 42:6 1 47-7 | 53-9 | 57-9 ' 62-9 | 62-2 | 55+1 | 48-9 | 40-9 | 37-2 48:3 
ALBERNI (BEAVER CREEK P.O.)—Elevation, 300 ft. 
BWC SR. 5 Garg Ue Fenn (IRAP RN (tates Yl a bk 43*9 |-02*8-| 60: Io) 64:44) 6726 [57-21 43890 (|) 44935)" S 4-00 eee 
VSOS PE tet eu 34:7 | 39-7 | 40-3 | 44:5 | 50:8 | 58-9 | 64:3 | 64-0 | 53-3 |] 52-4 | 42-2 | 37-1 48°5 
SOG ee? Chee ee ie he eH Lic drs 43-7 | 47-8 | 58-0 | 62:8 | 71-8 | 69-0 | 59-8 | 54-8 | 38-5 | 42-3 |]........ 
SOM as kere eats 39-8 | 39-3 | 38-4 | 53-0 | 60:9 | 62-6 | 67-8 | 75-0 | 58-3 | 54-2 | 42°8 | 42-5 52:9 
ea See para Sachi. 30-0 | 38°5 5 45-3) | 52°1 | 56:7 | 57-2 | 69:5) 74-9. |°65:4 | 52-1 | 44-8100) oe 
OOO rete ee aul esee tee 36-5 | 46:4 | 49-0 | 54-4 | 60-5 | 65:6 | 62:5 | 57-9 | 48-0 | 39-5 | 40-4 I/........ 
LOOM ea ee eer 33:6 | 35-1.) 41-0 | 48-7 | 52-3 | 57:4 | 60-2 | 66:5 | 55-7 | 53-8 | 44-2 | 38-5 48-5 
MOOQ Nees faces 35-9 | 39-6 | 41-6 | 47°3 | 56°& | 59-9 | 62-4 | 63-3 | 53°3 | 52-6 | 40-7 | 34-8 49-0 
LOOS eae nee 35:9 | 35:2 | 38-3 | 47-2 | 53-4 | 62-2 | 62-4 | 63-7 | 55-8 | 49-3 | 38-1 | 36-6 48-2 
OO4R Bee tec oe 34°3 | 33-6 | 35-5 | 48-8 | 52:5 | 58-3 | 65-2 | 66-4 | 60:9 | 53-8 | 46-0 | 37-2 49-4 
LOO SRR eae 35:7 | 42-5 | 47-0 | 50-7 | 54:4 | 62-6 | 66-6 | 63-5 | 58:4 | 48-0 |] 44-1 | 38-7 51°0 
TO OG ansaesret 35:6 | 42-2 | 44-9 | 51-5 | 56-8 | 56-9 | 68-8 | 66-5 | 58-1 | 52-3 | 41-1 | 35-7 50:9 
WO GTS. eats hi iady 26:6 | 40-4 | 41-4 | 47-7 | 58-8 | 62-9 | 68-7 | 62:9 | 61:3 | 53-7 ]...... S622) | ceuge tenes 
LOS wee ries 34-4 | 36-8 | 41-7 | 47-3 | 51-7 | 59-9 | 66°5 | 65-6 | 56°7 | 49-9 | 45-5 | 34-4 49-2 
OOO; tress yee 29-1 | 37-4 | 42-8 | 47-5 | 52-2 | 57-0 | 61:5 | 60°8 | 59-9 | 49-5 | 38-8 | 31-9 47-4 
LO LOM cara ee 8 32-2 | 34-0 | 43-1 | 46-5 | 55°5 | 54-6 | 62-1 | 61-1 | 57-3 | 48-4 | 37-3 | 38-3 47-5 
LOUD Sara ccd oe 31:1 | 35-5 | 48-6 | 44:4 | 51-6 | 56-1 | 64-9 | 64-0 | 57-0 | 51-1 | 37-3 | 36°5 47-7 
UE Ae ae ee 34:2 | 39°4 | 48-2 | 46-2 | 54-9 | 59-7 | 63-2 | 61-0 | 59:1 | 47-0 | 41-2 | 34°7 48-7 
LOPS ee hogs 31-0 | 37-0 | 38-3 | 44-4 | 52-0 | 53-7 | 62-5 | 61°5 | 55-7 | 47-4 | 39-2 | 36-7 46-6 
OA roe ee: 36:1 | 37:1 | 44-2 | 49-4 | 54-3 | 57-7 | 63-6 | 66-9 | 55-5 | 53-0 | 42°6 | 34-4 49-5 
LOLS Cee eta 35-1 | 40-1 | 47-4 | 51-5 | 55:4 | 61-1 | 65-0 | 66-8 | 59-6 | 50-6 | 38-5 | 34°8 50°5 
Meansé. ee 34:1 | 37-9 | 42-5 | 47-8 | 54-5 | 59-2 | 65-1 } 65-4 | 57-9 | 51-0 | 41¢3 | 36-9 49°5 
ATLIN—Elevation, 2,240 ft. 

OO Eye aie 8 ge tad | sat gt | Manns Serene || acest | oleae) | oe ens] emer ee ets, ere Re 42-4 | 34-2 | 30°4 | 20-2 |f....... m 
LOQG EA Ett a ae 2:2 0-7 | 21-3 | 33-9 | 45-0 | 49-3 | 53-6 | 51-2 | 42-8 | 37-9 | 23-2 | -Q-1 30-1 
LOOT eos cae —9-0 | —1-2 | 10-1 | 31-3 | 46-2 | 50-1.| 54-8 | 51-8 | 45-0 | 37-9 | 27-7 | 18-9 30°3 
L908 TM 7 oa eee 16-2 | 10:8 | 14:3 | 31-9 | 42-6-| 50-9 | 53-2 | 52-3 | 41-1 | 29-2 | 25-2 | 17-5 32-1 
VS] 0.0 Me apie eee -18-°5 | —3-1 | 23-7 | 29-2 | 42-9 | 50-0 | 52-6 | 49-8 | 43-7 | 32-6 5:6 8:3 26:4 
LOMO Mee eee 10-8 | —3:4 | 21-0 | 29-1 | 42-1 | 47-4 | 52-3 | 49-5 | 46-2 | 36-2 | 18-1 7:3 29-7 
OI Rees ea apa -8-8 | 10-3 | 14-5 | 26-1 | 41-1 | 48-5 | 52-9 | 53-8 | 46-0 | 36-9 | 18-2 | 19-2 29-9 
AY bea a ek -0:5 |} 18-1 | 20-4 | 33-7 | 45-8 | 47-7 | 53-2 | 49-0 | 46-3 | 37-5 | 24-6 | 21-4 33°2 
LOTS ieee k —1-1 | 15-3 | 19-3 | 31-3 | 41-3 | 51-8 | 52-2 | 49-4 | 43-8 | 32-4 | 23-6 | 20-3 31:6 
LOTS Ae ete a —5°7 | 12-3 | 21-3 | 31-6 | 42:5 | 50-0 | 50-0 | 51-0 | 41-9 | 38-8 | 23-6 | 10-1 30°6 
LOG nev: Bee aus 15:0 7-1 | 30-8 | 37-7 | 47-0 | 53-1 | 59-9 | 54-1 | 47-7 | 31-9 | 24-9 | 19-3 35-7 
Mean ay. < oaue 26 0-1 6-7 | 19-6 | 31-6 | 48-7 | 49-9 | 53-5 |] 51-2 | 44-3 | 35-0 |] 22-3 | 14-8 31-1 


f METEOROLOGICAL DATA—TEMPERATURE 575 


‘ TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. Mar. [ April | May June | July | Aug. Sept. Oct. Nov. Dec. si a 


BARKERVILLE—Elevation, 4,180 ft. 


fio Ea SNe! | Pee 2G840 10. 34-1 | 48-0 | 54°3 | 53-6 | 58-3 | 52°6 | 38-2 | 24-9 | 21-8 |/........ 
PO as a) Se laere 19-7 | 19°1 | 33-6 | 37-5 | 46-3 | 50-3 | 57-6 | 53-1 | 44-0 | 42-8 | 29-2 | 13-6 37-2 
1S ALAS Pago emerge 27-1 | 30°3 | 45-4 | 49-8 | 53-1 | 53-8 | 46°3 | 35-6 | 33-7 |°24-3 || ....... 
Bee Lalas wheals <a |] 26°4 4°6 | 22-8 | 35-0 | 44°8 | 47-6 | 55-2 | 56-6 | 45-4 | 41-6 | 27-7 | 18°6 35°5 
i BP eats ote a « 5 yo ere B0°S } 2883) [one 52°*9°} 51-0} 53*4 } 49*7 |. 42-1 | 22-8 | 20-6 ts al us 
BS teat hee, orate 16-8 | 10°3 | 27-9 | 33-1 | 44-6 | 46-8 | 54-3 | 56°6 | 49-2 | 34-4 | 20-4 | 21°5 34°6 
PANS tse nt oh 15-0 | 19°1 | 26-6 | 35-1 | 44°3 | 50°9 | 57-0 | 58-8 | 44°5 | 35°7 | 27-9 | 18-2 36-1 
; Wel! Soe reo aig eae 14-2 | 24°4 | 28-2 | 36-4 | 43-8 | 50-2 | 54-8 | 54-4 | 39-2 | 42°5 | 29-5 | 20-8 36°5 
. ASOD te octets inte as 12-6 | 25-3 | 21:0 | 33-0 | 41-5 | 49-7 | 59-3 | 57-1 | 47-9 | 39-5 | 5:2 | 26°0 34°8 
ie. {Lae eer 18-8 | 20°7 | 16-9 | 39-5 | 50°6 | 54-1 | 52-7 | 60-6 | 47°8 | 39-5 | 14-8 | 23-4 36°6 
ASOSGs < 8s ct 21-4 | 25-0 | 22-4 |} 36°9 | 48-4 | 54-1 ]...... GLO 48°9) | Sa Gil 2220 2094 hc . eittee 
DOO S ooiajsiiacets's 18°5 | 14-0 | 20°6 | 31°8 | 38°6 | 47-2 | 56-2 | 50:9 |} 49-4 | 34°3 | 35-1 | 21°8 34-9 
| MP aia s Gare we 23°5 | 19°7 |} 31°3 | 40-4 | 46-3 | 53-0 | 55-4 | 50°7 | 46°2 | 34°4 | 22-8 | 27-3 37°6 
LOC ars, iets Rees 14-9 | 19°2 | 29-3 | 32-9 | 44-6 | 47-4 | 51-9 | 56°2 | 44-2 | 43°6 | 31-2 | 24-1 36°6 
OOD rasta: 17°3 | 27-1 | 24-4 | 35-6 | 44°8 | 47-3 | 52-8 | 51°7 | 43°8 | 40°3 | 23-7 | 18°4 35°6 
ONS Ce asi, bie, bat 0 19-3 | 21-1 | 20-2 | 31°3 | 43-3 | 54-9 | 52+3 | 51°2 | 40°2 | 36°7 | 24°7 | 25°5 35°1 
i Ve ee ee 19°5 9-9 | 20-2 | 39°8 | 40-6 | 48-2 | 53-5 | 55-0 | 48°6 | 39°3 | 34-1 | 22°9 36°0 
| DOOR ys ee aver 15-5 | 20°4 | 32:9 | 37-0 | 45-9 | 49-9 | 55-8 | 51-0 | 45-0 | 31-0 | 28-6 | 24-1 36°4 
TO OG sro. ati, el 8 « 19°5 | 24°5 | 26-0 | 38:9 | 47-1 | 48-2 | 59-7 | 52-7 | 42-9 | 38:3 | 26-1 | 19-0 36°9 
CTO « Ficcan ys SUN | ae ony (eee era ar ae e182: | 44°: 12. 57°8 | 48°9 | 45-1 | 42-0 | 28°7 | 20°5 |I........ 
BOOS 5 oC sain 20°4 | 19-1 | 22-2 |} 31°8 | 42°5 | 50-4 | 56-5 | 53-7 | 45-0 | 37-0 | 33°5 | 19°8 36°0 
BOD dtten 2'sis Ae 3-9 | 17+1 | 28-1 | 29-5 | 40-8 | 48-1 | 52°8 | 47°5 | 45-2 | 35°8 | 20-3 | 11°6 31°7 
" py RS ee 16°4 | 12-1 | 32-1 | 35-9 | 43°8 | 46°5 | 52-0 | 49-4 | 43-1 | 34°4 | 24-0 | 22-9 34°4 
CLF WA PRN 5:0 | 15*8 | 29°4 | 28-7 | 41-5 | 47-4 | 52-8 | 50°2 | 43-6 | 37-6 | 18-0 | 18-9 32°4 
AOL arepslecah epost | 12-7 | 25-1 | 25-3 | 36°5 | 45-8 | 51°6 | 52-5 } 51°0 | 43-9 | 33°6 | 26-7 | 21-0 35°5 
DUIS ie nades. 8-1 | 14°7 | 20-9 | 34:0 | 41-9 | 51°4 | 51-9 | 521 | 43-8 | 32-3 | 26-1 | 24-4 33°4 
LOE sisinicie hoes 16-7 | 20-9 | 26-1 | 37-1 | 43°1 | 50-4 | 52-1 | 51°9 | 43°7 | 41°7 | 26-6 | 11°8 352 
BOLD vic.s cinta 19-6 | 25-0 | 32-6 | 40°4 | 47-0 | 49-5 | 54-0 | 56°8 | 45-0 | 36-7 | 20-7 | 20-0 37°3 
\ Means. sinc 's 16°4 | 19°2 | 26+1 | 34°8 | 44-4 | 50-1 | 54°4 | 53°7 | 45-5 | 37-7 | 25-3 | 20-9 35°7 
BELLAKULA—Elevation, 150 ft. 
DBS Feats ihe 6 sce 27-6 | 32-3 | 38°3 | 44°4 | 54-3 | 59-3 | 62-8 | 67-1 | 55°6 | 43-9 | 31-6 | 28-0 45°3 
NOY oho Shale ee « 27-6 | 30:2 | 35-3 | 43-9 | 49-4 | 54-9 | 64-9 | 58-6 | 54-6 | 41°7 | 41°7 | 32-2 44°6 
PG hs st oce ai ais 4.0 32-9 | 31-2 | 39-4 | 43-9 | 52-5 | 59-8 | 64-2 | 60-0 | 55-4 |......]...... Oost bere w siaranets 
BOIL ie aoe e wt Es wiilshy Bs 6 Sie ag BO oy heise aie» Dd? One 59-4 | 63-1 | 54°7 | 49-8 | 37*7 | 33-8 j]........ 
2 te Ns 26-2 | 37-7 | 38-2 | 46-0 | 54-8 | 57-7 | 61°6 | 57°6 | 53-3 | 45-9 | 34-2 | 26-1 44-9 
AOS ais ioise ate ss 28-1 | 27-5 | 32-0 | 43-7 | 50-3 | 59°8 | 61-0 | 60°8 | 51-0 | 44-7 | 32°8 | 34-2 43°8 
i Pe ee 30°4 | 21:7 | 31-0 | 45-7 | 50-4 | 55-3 | 60-2; 60-8 | 53-0 | 46-9 | 40-1 | 33°6 44°] 
VO cle kes em alk aT Oi eee. Vien ee ORD BONS By cS Beles rang Pass foie PX'xce ga Vo sans i ffaw dae elo 
LOG ee ercte ote tl oa cere Pe sa ai cle] ore 6, oie ASs'O) Veto: oars 56-1 | 65-0 | 61-1 | 51°6 | 47-1 | 37-8 | 26-7 |/........ 
BOOT itis = 4s oa 14-8 | 28°8 | 36-2 | 42-4 | 54:3 | 57-4 | 63-0 | 58-5 | 56-1 | 47-4 | 37°8 | 31°3 44°0 
AGOS ete tes 28°7 | 29-5 | 34-8 | 42-0 | 50-1 | 56-7 | 59-5 | 61-2 | 51-3 | 43-8 | 39-7 | 29-8 43-9 
TOG as gt sad 14-7 | 26-9 | 37-9 | 42-7 | 50°4 | 55-6 | 59-5 | 55-5 | 54-4 | 46-3 | 32-3 | 22-3 41°5 
NOLO ee sie - 26°7 | 25:6 | 37-8 | 42°6 | 52-2 | 53-0 | 60-0 | 58-1 | 55-5 | 44-4 | 35-0 | 34°4 43°7 
PORE nS seh ane 19-1 | 28-7 | 38-8 | 40-1 } 51-0 | 54°3 | 61-5 | 61-7 | 54-2 | 44-5 | 30-1 | 30-9 42°8 
ae PU Yama & 24-9 | 37-2 | 39°8 | 45-3 | 54°2 | 57-9 | 61-6 | 59-0 | 55-2 | 44-2 | 37-5 | 34-2 45:8 
jE be es oes 21-5 | 31-3 | 34°6 | 43-2 | 49°5 | 56-8 | 59-4 | 59-8 | 52-6 | 44-0 | 36°7 | 34°2 43°6 
TONE site Ua ne 27°6 | 32-7 | 38-8 | 47-6 | 52-8 | 57-8 | 58°3 | 60-9 | 53-6 | 50-0 | 37-7 | 27-1 45-3 
Mero rakie sie bv8) 31-4 | 35°5 | 44-3 | 46-8 | 55°5 | 59-0 | 63-5 | 62-4 | 55-4 | 44-5 | 34-1 | 33-1 47-1 
Means........ 25-7 | 30-4 | 37-6 | 44-5 | 52-3 | 57-4 | 61°8 | 60°3 | 54-0 | 45-6 | 36-1 | 31-0 44-7 
CHILCOTIN (BIG CREEK)—Elevation 3,100 ft. 
DOG Sipe vosnozta le 18-5 324 (92591 | sor 9 ods aos ch (O08 76 (oo. se. DASE SRee pe 20 Ae | ees cette la te tek ata 
oe bir os | Os PR De PL 41-6 | 49-9 | 56-3 | 62-3 | 63-8 | 49-7 | 39-4 |...... UP SPI es ar 
ROO. s. fas 8 aed. Bo esA alee they io lien we vor chs [pn alates! [tenets oven alan etal loitiny Secor wilt Goer a tae [osetia a |le alr aye afieteatarasetaiersen wre thy shast areas 
ES USSR te RPT I | arg ie 24° OO 1 2892" ale ae ee ae Sree Sas 64-2 | 63-0 | 52-8 | 41°0 eS | 24st etre 
BD ir eg vie sets 5 A SY (id lar Ps ta Wt CAO a We oh ag GOON IGG ae sce cole flectiee suelpatwrevevars [ie « ister |ieieraerse 1 
SOS NG Hate eres Dhe Ze 21 Que Bie Ort tore slits yo cus (S22 99 a af 2 TO I ee al Se Seas rd | ENA Kage aloes unset ene 
OTe MeNeney crepe aul evs vas Leia [is tel cavevall tonsiey ceil tonaMemes [aot ch ebatte thtetince Tasillsy owe’ dant pus oc tte ats fierce: sie’ s'fetes 6 ai 39-9 | 24°3 |}. 2.654. 
ROOD eRe. /5, 2 Bee ert eh eee Ol MSS ea rc tN ais ania Base £ ei pih tie. aca ale Popout ehelefioun oi'e sca'pavedlala «Re mawres (Pelsaieainy ss 
OOS Tie ae ee [asd sete 6°5 | 16-9 | 42-3 | 43-6 | 52-0 | 57-9 | 58-0 | 50-9 | 40-9 | 31-3 | 18-0 |]........ 
OOD kets enaets 12-2 | 16-4 | 34-6 | 38-4 | 45-9 | 54-2 | 60-2 | 55-0 | 46-5 | 32-5 | 28-0 | 19-0 36°9 
MOG Pe Saintes os 14°6 | 22-5 | 26-1 | 43-5 | 48-5 | 50-6 | 63-7 | 57-1 | 47-0 | 40°0 | 25-4 | 10°3 37°4 
DOORS heey en's —4°4 | 19-4 | 22-1 | 35-6 | 49-3 | 53-2 | 58-8 | 53-8 | 49-6 | 42-8 | 29-7 | 16°5 35°5 
OOS secs ters, oe 16-2 | 16-3 | 25-0 | 35-2 | 45-1 | 52-0 | 59-2 | 57-6 | 46-6 | 36-1 | 30-7 | 14-9 36°2 
DOOD Broce hace #0 -1°0 | 15-5 | 32-5 | 35°6 | 44-8 | 52-7 | 57-3 | 53-3 | 51-1 | 38-5 | 20-5 | 11°6 34°5 
POO ies «exon 14-4 | 11-4 | 33-8 | 39°8 | 48-4 | 50°3 | 57-2 | 54-9 | 47-5 | 37-6 | 23-3 | 20-9 36-6 
Es i hona poy oye 2-0 | 14-9 | 33-0 | 34-9 | 45:0 | 52-0 | 59-1 | 57-0 | 47-7 | 39-1 | 17-9 | 18-0 35-1 
OU eters keira ae 11-2 | 23-7 | 26-2 | 38-9 | 49-6 | 56-1 | 57-4 | 54°4 | 46-6 | 35-6 | 26°5 | 20°3 37°2 
OS ede) Sa ister: 8°8 | 16-0 | 22°4 | 37-3 | 44°8 | 52-5 | 55-1 | 55-1 | 46°4 | 34°7 |...... PAVERS | ini aehar 
f Te oe ie Ihe 14-0 | 19-9 | 29-1 | 40-5 | 45-9 | 52-1 | 57-0 | 56°8 | 47-6 | 42-1 | 26-8 | 13°6 37°1 
BOE atte sa aye ar 14-1 | 23-9 | 34-1 | 42°6 | 48-5 | 53-3 | 57-9 | 60-2 | 49-3 | 39-8 | 22-0 | 18°5 38°7 
Means... ... 45. 11-5 | 17-9 | 28-0 | 39°7 | 47-4 | 52-9 | 59-7 | 58-5 | 48-9 | 38-7 | 24-6 | 17-7 37-1 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May | June July | Aug. Sept. Oct. | Nov. Dec. a 


CHILLIWACK—HElevation, 21 ft. 
42-4 | 48: 


a 2 | 52:7 | 59-8 | 62-4 | 60-6 | 53-4 | 51-3 | 4 BY: ee leer 
TSOGi awe 32°8 | 40°9 | 40-9 | 46-3 | 54-1 | 61-4 | 68-8 | 65-1 | 57-4 | 49°21 | 30-2 | 38-3 48°8 
LSS lek te ee. Boe 35°3 | 38-7 | 35:6 | 55°5 | 60-0 | 62-0 | 63-6 | 68°5 | 55-7 | 49-1 | 35-6 | 35-0 49°5 
USON ee ate tio ens 34-1 | 40-1 | 40-7 | 50-5 | 57-5 | 61-2 | 66°0 | 67-1 ]...... 48°5 BOs dH |Lcalerm aae 
LSOO v.20) Mh Al 35:0 | 34°3 | 41-7 | 48-2 | 52:3 | 58-9 | 64-4 ]...... 59S Ol ASSO. 1 oot Neate Mia a ee 
TIOO 559 she Se Vat Pe ae eee ae DR OM) 292.) S627 VOL Ors. Vea Nas. eee ale], 5 wee eG Stik SPR othe ety repeats lane 
LOGE ss aie Sa eaten pean tial Game Cem 47-0 | 55°8 | 57-3 | 61-6 | 63°5 | 56°5 | 54°1 | 44-4 | 38°6 |]......... 
LOO 2 ees ite cee 35°6 | 40-9 | 42-5 | 50-0 | 57-0 | 60-1 | 62-5 | 62-4 | 56-2 | 51°7 | 39-7 | 33-8 49-4 
SOOS ee Pe 37-0 | 37-4 | 40-8 | 47-9 | 54°5 | 63-8 | 62:3 | 62-4 | 55-1 | 50-7 | 41-1 | 39-0 49°3 
LOOP eee hone Shid Laon LOU! OF tos" OLlt 04" Srl (Od? On| tO4* On| TOL ial note ee | ete | ore SO 1D lll ayes ates 
90S Sa 2 Sees 37:0 | 38:4 | 48-9 | 51-5 | 55°2 | 61-1 | 65-6 | 62-4 | 57-6 | 45°6 | 42-2 | 38-3 50°3 
LOG. Oe eschaeiaeae 37°2 | 42-5 | 44-7 | 52-3 | 55°4 | 58°7 | 69-4 | 63-7 | 56-9 | 51°3 | 41-0 | 37°5 50:9 
POI oe. Cuda Aa ee eet tele swed asain aly soeaee ns wontene 5613), 62917] 1591) 058- is) FOO | 4b Ses Orla eer 
LO ie ate rnct me 26:0 | 336° | 43-9 | 46-6 2-4 | 57-0 | 64-1 | 62-5 | 56-5 | 50-5 | 37-8 | 37-0 47°3 
RO Ure iat eckson 31-3 | 417- | 41-5 | 47-7 | 56-9 | 60-3 | 64-0 | 62-0 | 56-7 | 46-9 | 42-0 | 38-4 49-1 
LOT he gs 27-1 | 336 39-2 | 49-0 | 53°7 | 58°8 | 63°4 | 63-9 | 55°8 | 47-8 | 40-4 | 38°6 47°6 
AUN AS aaa ican oe 36°9 | 374 45-1 | 51-2 | 54°8 | 58-8 | 63-2 | 61-7 | 54-7 | 52-0 | 43-3 | 34-1 49°5 
p AYP elke paras ae ae 36-7 | 41-3 | 48-9 | 51-9 59°5 | 64-6 | 65-1 | 57-4 | 50-2 | 39-7 | 36°6 50:7 
Means........ 34°2 | 38-5 ' 42-9 | 49-9 | 55:3 | 59-9 | 64°3 | 63-3 | 56-5 | 49-9 | 40-1 | 37-3 49°3 

CLAYOQUOT—Elevation, 40 ft. 
1897 MS a a AQS Lit | CAG SpE eee LAINE UE iia fate pet hde aaa a ole alate.) Stacie ane | SoA CaaNiieea | Sp ean (tena | [ameter eee 
TBO a orien ort thc reat Me eel baFe tated fone eet chee Le 55°2 | 57-9 | 60-1 | 56°6 | 48-9 | 44-3 | 42-5 |7........ 
1899 ene ees AV Ze 139% 45 | (4038p hs 2 TA gel cOSs la eee are won| anette Sif Sues eal era etree Rete || ee 
BOGUT oe Bisel cents adie bevene os, Jenene Diath naked Hw we cal eeu 58:4 | 58-1 | 55-8 | 49°3 | 44-0 | 45-3 J]......... 
DI Ue chen cite sake 40°3 | 38-4 | 43-3 | 44-0 | 50-0 | 51-5 | 55-2 | 58-7 | 54-0 | 53-4 | 49-0 | 43°2 48-4 
LOO 2 eee seco 41-4 | 45-8 | 42-4 | 47-2 | 51-1 } 55-0 | 56°9 | 55°6 | 54-0 | 52-3 | 44-3 | 41-3 48-9 
OOS eh tae ace 40-5 | 38-5 | 39-4 | 42-8 | 48-0 | 55-4 | 56:2 | 57-7 | 53-5 | 50-5 | 43-0 | 42-0 47-3 
VESTOR DSP hae Gee sensi 38:3 | 37-7 | 38-6 | 46-8 | 48-1 | 50-8 | 56-5 | 56-1 | 56-0 | 52-2 | 49-2 | 45-1 47-9) 
LOOS see ste ol toe 41-9 | 41-1 | 45-8 | 47-1 | 49-3 | 54-9 | 58-6 | 59-5 | 55-2 | 47-7 | 46-7 | 43-7 49-3 
LOOG ever c a tctor 41-2 | 43-4 | 43-9 | 47-0 | 54-2 | 56-0 | 63-0 | 62°5 | 56-2 | 52-2 | 41-9 | 41-7 50°3 
OO Tee ies eee 34-6 | 43-0 | 41-4 | 46°0 | 53°3 | 56-6 | 62-6 | 60-8 | 59-2 | 53-4 | 46-9 | 42-2 50: 0) 
OOS ey. te ects 42-0 | 40-2 | 42-2 | 46-0 | 49°3 | 55-1 | 58-3 | 57-6 | 56-5 | 52-5 | 46-3 | 38°8 48°7 
1909 Woe oe SOMOS eck Tees ie ea 44 TAAL? 1) | 53°8" | (06 5+) (5628) 54°85) 550" 1 443° Se 188-5 alee eee 
TOTO eae ape, 38-5 | 39-3 | 43-6 | 44-6 | 50°9 | 52°8 | 57-1 | 56-5 | 56-4 | 50°3 | 44-6 | 43-0 48-1 
DOTS aes. eres 36:2 | 37-7 | 43-4 | 43-2 | 49-5 | 52°8 | 58-7 | 58-4 | 54-6 | 51-4 | 44-5 | 40-7 47-6 
Oe ee eda 41-9 | 43-8 | 43-2 | 46-4 | 51-8 | 55-4 | 58-5 | 58-3 | 57-0 | 49-6 | 44-8 | 41-4 49°3 
ROMS apse, taccret ats 37-1 | 40-1 | 43-0 | 46-7 | 52-0 | 55-8 | 60°5 | 60-2 | 54-9 | 47-8 | 43-2 | 43-1 48°7 
FO Na eee eine 41-1 | 42-3 | 45-2 | 48-9 | 54-8 | 55-4 | 58-8 | 59-1 | 54-2 | 53-1 | 45°5 | 41-2 50:0) 
LOTS eines ale 40-3 | 42-1 | 47-9 | 50°1 | 53-3 | 58-0 | 60-1 | 62-5 | 57-9 | 50-8 | 42-1 | 40-4 50°5 
Means...... «.|}| 39-6 | 40-9 | 43-0 | 46-1 | 50-7 | 54-6 | 58-5 | 58-7 | 55-7 | 50-9 | 45-0 | 42-1 48-8 
COWICHAN (TZOUHALEM)—Elevation, 170 ft. 
O04 Se. SE elect tages 36°3 | 38-6 | 48°6 | o1-:0'| 56-0 | 62-0 | 61:0 | 57-0 | 50°5 | 46-4 | 39-2 j/.... 2.0. 
POOD rer. teh en 35+8 | 37-0 | 45-8 | 47-9 | 51:7 | 58-0 | 63-2 | 60°3 | 55-9 | 44-5 | 41-9 | 38- 48°4 
LOOG cates: ae ceeveee 3320s) 4026. | 41.85 40 2a (52. 2a OAs bit Se, ool wee teeaeneli ey total teale eben bas ey-an ee ee seen Bape sear 
USOT ites BGP ee 30-0 | 40-4 | 40 3 | 46-9 | 56-1 | 59-6 | 64-4 | 61-1 | 58-1 } 51-3 | 46°3 | 40-0 49+5 
LOS aaah an. 38-8 | 38-8 | 43-0 | 47-2 | 52-6 | 58-7 | 60-2 | 62-9 | 54-9 } 48-5 |} 46-8 | 37-6 |} 49-2 
LOGO Meters creche ee. 29-9 | 39°6 | 42-4 | 45-9 | 52-7 | 58-4 | 61-5 | 60-2 | 57-3 | 49°8 | 42-1 | 34-2 47-9 
LOO Re i eee. 35-9 | 34-9 | 45 6 | 47-4 | 55-4 | 56-1 | 63-5 | 60-2 | 57-0 | 50°4 | 43-3 | 41-0 49-2 
LOT er, eter) 33°9 | 37-6 | 43 2 | 45-0 | 52-3 | 57-2 | 63-3 | 62-6 | 55-7 | 48-0 | 40-0 | 40-0 48-3 
aie ct es ta 37-6 | 40-9 | 40 2 | 49-9 | 55-3 | 59-6 | 63-4 | 61-7 | 55-5 | 47-4 | 43-6 | 39-5 49°5 
LOS os ae her use 3372 | 36-9 |] 39 6 | 47-6 | 53-3 | 58°6 |'62-7 | 63-9 | 46-0 | 47-7 | 41-7 | 39-4 47°5 
OT aoe ca tk Sac aly 40:2 | 39-8 | 45-4 | 50-0 | 55-5 | 58-7 | 63-9 | 62-4 | 55°4 | 52-1 | 43-8 | 36-0 50°3 
JN ata ee ai BCoV 2 Uae OMP oil G0) .50"0M 160" 2596400) GOsLe| ote7 ol O a 40 hase o 50°9 
Means <0... 5.) 35°5 | 38-8 | 42-8 | 48-1 | 53-6 | 57-9 | 62-9 | 62-0 | 55-5 | 49-3 | 43°3 | 38-5 49-0 
CRANBROOK—Elevation, 3,014 ft. 

BOOM ses ee cee | [eae see Ze 1 534*6 { 38-9 -/ oLle7~) 51745| 60-7 | 6600) 48°41 43-7" | 8476 ee eee eee 
LOO Sere teed & 19-5 | 26°3 | 32-3 | 38°5 | 51-7 | 52-0 | 58-7 | 60-2 |.49-°7 | 42-1 | 28-9 | 17-3 39 -8 
PIGS ee oe or bie LES PADS a7 sO Ou | 46989), GOON} sO Oy (2 ae creel ene | aera mele are ey Oe sf pcete eeree, eeeer 
MDA tagncs 2 valle 22°85 | (2020) 26 Bol 44-201 40 7 Bek iv way pe os cseeell -teusp ol seek [ietantee seat ht SN s]| cece | eee 
OOS aera oe oF MSs Qay DS e Toe Ae a: Sesh Pa Rie, kh ab tias osc | ches aire all tobecaee eps [bap ah aualsaice [iota insite Aleit eee th ae 
165105 5 EASES SLA | PMR Se I a nceae ee ha ek we, Me te 56°9 | G1-37) 59:0) | 5495 | -42°9 | S2x 50h 12" Ooi tereet! 
MOORE sich Serre ds 15-9 | 13-0 | 40-4 | 46-3 | 52-7 | 57-4 | 62-9 | 55-9 | 53-6 | 48-6 | 31-7 | 23-4 41:8 
DO Geers heecke 140 | 20° Le), SOr4e 4S 48°35) OO" Sa) Glo-4e) Cae ae 53°3. | 40°15} 230.) 2028 oi snes ° 
LOW Zier. Seton or 14-9 | 29-8 | 27-1 | 44-9 | 52-9 | 62-9 | 59-9 | 59-7 | 47-0 | 37°5 | 32°5 | 23-7 41-1 
LORS Oo fake ek fore 13-7 | 138-2 | 26°7 |, 43-5 | 51-5 | 58-7 | Gl-2 | 61-6 | 51-9 | 39°5 | 32-5 | 2le4 39°6 
DONA ee koe ee PIS CH AWA ARS at pee 46-0") 51°9") (57°51 64"'5"| Gl: Se) 5149) 43°4 4 S4* 85) Oe tt eesnees . 
OVS. nae a 18-9 | 29-0 | 37-7 | 48-5 | 53-0 | 56-9 | 60-5 | 66-8 | 49-7 | 44-9 |-25-8 | 21-2 42-7 
le Pe eh Oe 17-9 | 20-0 | 31-8 | 43:3 | 51-0 | 57-0 | 60°8 | 61-4 | 51°1 | 42-5 | 30°7 | 18:9 40°5 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. Mar. | April | May June iuly Aug. | Sept. Oct. | Nov. | Dec. esac 


FORT ST. JAMES (STUART LAKE)—Elevation, 2,280 ft. 


3 eed es 2h) Sb so ) 4292.) 6291 7 55°1L 1.667 | 44°93 1 S5-E ) 22-5 9-6 32°4 
SOO Gk Sees wks -0°5 | 12°5 | 24-7 | 35:3 | 44-8 | 50°2 | 53°6 | 51-6 | 39°8 | 37°3 | 28-0 | 15-6 32°7 
PBOOM SL eee -1°-2 | 19°6 | 16-6 | 30°6 | 42°2 | 48-9 | 53-7 | 52-9 | 43°4 | 34*2 | -O0°3 | 21-8 30:2 
SD Biscireccretc whee’ s 11-2 | 14-7 | 14°6 | 38°4 | 47-2 | 55°7 | 54°9 | 57°1 | 46-1 | 40°7 | 10°2) 17°3 34:0 
NSOS Mees Sa ccs 18-5 | 18°6 | 23°8 | 43°7 | 54°0 | 56°4 | 56-0 | 58-2 | 47-4 | 34-7 | 20-9 7°4 36°6 
a 9) errs 18°6 | 18-2 | 18-4 | 33-1 | 39-3 | 49°3 | 57-3 | 50°6 | 43-0 | 29-5 | 28°90 | 12-2 33° 2 
BOOO Ki. Saiwn'sts 11-0 5°5 | 12-7 | 32-2 | 39-9 | 46°3 | 51°3 | 47-4 | 41°9 | 31-0 | 19°5 | 22-9 34°3 
Os ches bay slce 8-7 | 14-1 | 29-3 | 30-0 | 40-0 | 44-9 | 48-7 | 50°9 | 41-6 | 38-2 | 27-4 | 20-2 32°8 
Lins Doe AA, beg! Jean 10-4 | 16°6 | 18°0 | 32°4 | 44-2 | 47-9 | 52-4 | 52°5 | 46-2 | 43°4 | 24-5 9-9 33°2 
MOOSR recent AS. 15-4 | 19-0 | 18°9 | 33-9 | 48°0 | 55-0 | 54-7 | 52°3 | 42-7 | 38-5 | 23°8 | 24-2 34°7 
RUOS Tees ete 14-6 1-6 | 18-9 | 39°8 | 42-8 | 50-2 | 55°3 | 53-5 | 47°3 | 40-4 | 36-7 | 22-2 35°3 
PROGR ere ete scien e 6:2 9-2 | 31-8 | 35-7 | 46°6 | 54°2 | 58°7 | 53°5 | 44°4 | 33-0 | 28-3 | 22-8 35°4 
OOO ier oie kre 4 10:9 | 14-0 | 22-6 | 37-4 | 47-1 | 50°3 | 60-4 | 54-0 | 44-2 | 39-4 | 28-0 7:9 34°7 
WOOT seats ee oo ocd —14:9 | 16-1 | 17°3 | 32-9 | 45-4 | 51°3 | 56°5 | 52°6 | 46-7 | 39°0 | 30-1 | 18°8 32°6 
IS an otesi ste. ore 13-3 | 12-1 | 19°1 | 33°8 | 42-8 | 50°2 | 54-0 | 50°8 | 43-0 | 33°4 | 25°5 } 13°2 32°6 
OOO ratsrae er oric -9°7 8-2 | 29-8 | 33-7 | 44-4 | 51-5 | 54-6 | 51°3 | 48-3 | 39-7 | 20-0 7*5 31°6 
MOTO eee nie cals PE Se 21020 82°30) 3722-14529) 1. 49+8) |e. Doo2 | 46°3.1 138°5 25°91 23°55 Ws. kas. ‘ 
kOe ea eae 0:0 8°5 | 28°5 | 30°7 | 44-0 | 49-9 | 55-8 | 54-0 | 48°9 | 37°8 | 18°7 | 19°3 33°0 
PO ae eitaisheiese 2°9 | 20-9 | 15-5 | 36-4 | 47-5'| 51°7 | 55°2 | 54-0 | 47+1 | 36-8 | 28-1 | 23-0 34°9 
POLO? on ataecd es « Sa Le ests ot art Ae Oe te (soca INOS | BOS Feared fiiZerS fowk ws «ba cdieele 
1-0 RB ap gi 9-9 | 18°0 | 25-1 | 35-7 | 43-6 | 54°6 | 55-1 | 57-1 | 47°2 | 42-4 | 29°3 12 35°4 
MODS rat pone: 4 11-9 | 20-1 | 35-2 | 40-6 | 51-8 | 57°7 | 62-0 | 62-4 | 50-1 | 39-5 | 22°7 | 20-1 39°5 
IVI@SANS:. 35, bcc S22 Lote basse beoore | 44°6 | 51°56 | 55°22.) 538-6 | 45°77 )' 37*3 | 23-9 | 16*5 34-1 

FRENCH CREEK (LITTLE QUALICUM)—Elevation, 125 ft. 
ee Se ee ee ey ee [iste ch Ns ow ome Peewee a feed Ss 59-6 | 59-7 | 60-6 | 54-4 | 46-1 | 37-9 | 38°9 fI........ 
J hole 2 ae ee, IR 34-2 | 35°4.| 39°4 | 48-8 | 51-5 | 56-7 | Gl*3S.} 61-8] 54°7 | 45-5 |. 41°7 | 352 46°7 
NSOOG Sars noted ¢ 33°5 | 39°3 | 40-7 | 45-0 | 51-9 | 57-8 | 61-2 | 60-7 | 51-0 | 48-2 | 41°2 | 37-0 47-3 
SOG ie eo, le 35°2 | 38°9 | 37°9 | 52-2 | 49-3 | 55°6 | 63-6 | 62-3 | 54-0 | 47-1 | 32°6 | 40°8 47°5 
11a) vee Bi cuecaes 37°3 | 38°7 | 36°7 | 47-0 | 54°0 | 60°8 | 62-9 | 67-8 | 53°8 | 47-2 | 37°6 | 37°7 48°5 
SOS re eae: Sori) 39:9 | 39°91 .45°6 1°53:0 157-7 | 6293") G5-2 157-1 | 47-5 | 40°3 1 .36°5 48°5 
SOO oes ates 34°4 | 35°8 | 39°8 | 44-8 | 49-4 | 55-0 | 62°4 | 59-5 | 60°6 | 46-7 | 47°2 | 39-2 47-9 
ROOO hick beat oe 38°9 | 36°5 | 44-2 | 47-6 | 51-2 | 56-6 | 62-1 | 59-2 | 55-0 | 47-1 | 39°2 | 41-5 48°3 
USO1 Eee Pes 35°2 | 37°5 | 41°4 | 44°6 | 50-7 | 54-9 | 57-5 | 61-0 | 54°8 | 51-1 | 44-2 | 38-1 47°6 
LOO2S Sor ea 35:2 | 41°8 | 41°3 | 45-9 | 52-9 | 56-7 | 60-0 | 60-7 | 53°6 | 48°8 | 41°1 | 36°5 47°9 
TODS 59a ees Be Jo Eo ok Samy ie Beal nl (leat Rete Peed es |e eRe e els ce este oe eee an Soe aes ees PALS odes 
Means... 24.4. 35°9 | 38-0 | 40-1 | 46°3 | 51-5 |. 57-1 | 61°3 | 61-8 | 54-9 | 47°5 | 40°3 | 38-1 47°7 
FRUITLANDS (ELKO)—HElevation, 2,684 ft. 
PS OGn a eaters ee tl oe 5 xis 35°6-| 33°8 | 44°0'| 52°9 | 63-6 | 68-7 | G1-8 | 52°3 | 44°4 | 21°7 { 33°83 IW........ 
SO Ls ova crave ae) a 25-1 | 28-9 | 25-2 | 48-6 | 64-4 | 58°4 | 60-7 | 66-0 | 55°4 | 438-1 | 31°7 | 23°5 44-2 
PSORe ooh wes 22°2 | 35°2 } 30°8 | 46-1 | 52-5 | 58-1] 65:7 | 69-6 | 53°7 | 42-0 | 32-7 | 21-4 44-2 
PSU ON cise os 24°6 | 17-4 | 32°3 | 41-7 | 49-1 | 56-4 | 63-6 | 55-7 | 56°3 | 44-1 | 41°8 | 30-0 42°8 
NOOO Ses ot stars 31:9 | 22-9 | 39-4 | 48-0 | 538-1 | 62-2 | 64-1 | 56:7 | 53-2 | 43-6 |} 26-7 | 35-6 44°8 
DOO U Feet vcs erates 21-1 | 23°9 | 37-6 | 42-2 | 55-7 | 50-9 | 62-2 | 64-4 | 49-6 | 45-8 | 37-6 | 28-9 43°3 
OO 2 ert chia 21-7 | 29-6 | 34-7 | 41°4 | 51°4 | 54-8 | 59-8 | 61°3 | 51-4 | 45:2 | 33°4 | 26°3 42-6 
OOS er cs sine 27-0 | 17-3 | 32-9 | 41°8 | 48-4 | 63-0 | 62-1 | 62-6 | 50-8 | 44-0 | 28°4 | 30°0 42°3 
EO OA eee ao oe 26°3 | 27-4 | 30:0 | 45-4 | 51-9 | 58-2 | 65-7 | 62-0 | 55-2 | 45-6 | 39-1 | 28°0 44°6 
L905 er. ates oF 22-3 | 13°3 | 40-9_| 46-6 | 53-0 | 59-4 | 67:3 | 67-5 | 57-2 | 39°5 | 32°5 | 27°4 43:9 
WOOG sence ces 8 27-6 | 29-2 | 31-9 | 48-9 | 53°2 | 59-6 | 72-3 | 66-0 | 59-7 | 48-9 | 32°0 | 28°4 46:4 
ROO Tie Naess Goa 9-4 | 28-6 | 34°9 | 41-6 | 53°3 | 59-8 | 64-7 | 58-8 | 52-9 | 47-0 | 35-7 | 28°5 42°9 
UCR eo torts ctor 2570: le2624 125429114 ie4 (ool Oe | (hoes GS 6) Obs Oarte ae 2 o's as ate. S620, P2575 eer esas ‘ 
DOOO nee os 14-5 | 31-3 | 38-1 | 41-6 | 52-2 | 61-7 | 65-4 | 64-0 | 58-9 | 46°2 | 36-8 | 19-5 44:2 
MOUORy ea ea vers. > 2252 11896 )42"3 | 161°s 157-3 62-7 16927 1162-8: 155°6. 1 .49+3) 1 37-11. Sl-0 46°7 
LY oases aes, re 19-9 | 26-8 | 40-1 | 45-0 | 52-1 | 64-5 | 65-6 | 62-5 | 54-0 | 43-3 | 25°3 | 22-7 43°5 
ie Uae oe A een 17°4 | 30°2 | 30-1 | 46°8 | 55-1 | 64:7 | 62-0 | 62-4 | 49-7 | 42-4 | 36°3 | 30°0 43°9 
1G Bes Soar ao 18-2 | 18-2 | 28-8 | 45-4 | 52-3 | 62°5 | 64-3 | 65:3 | 56°4 | 42-9 | 36-2 | 24-4 42°9 
bos Ce eee 80°7 | 24:3 | 37°4 | 50°4 | 53-8 | 59-3 | 69-1 | 67-3 | 54°8 | 45-8 | 37-1 | 14:9 45°4 
OO ole aeiors 21°4 | 31-9 | 38-8 | 51-9 | 55°4 | 58°5 | 62-1) 70-9 | 53°4 | 47-6] 32:2 | 25°4 45-8 
Means........ 22-5 | 25.9 | 34°8 | 45-8 | 53-5 | 59-7 | 65-2 | 63-6 | 54°3 | 44:9 | 33-5 | 26°7 44-2 
GLACIER—Elevation, 4,072 ft. 
JD ict Ae ans TS Rt The ere Pe ee yn RENE ek ON et (LM CP (eae Op ee SSO) [eee ce leas [ho eeesete 
Bie Mette sie ct ons Die ia bey ar Pd ey er IG. On 0 ce a Re Pc ee Fem | 
SOS eres Ste at 19-0 | 18°5 | 29°8 | 37-0 | 45-2 | 51-4 | 58°5 | 58-8 | 44-1 | 37-8 | 27-6 | 14°4 36°8 
RO Oey cet © hays ES "Ose 21 4 tle 28° Oelnoas Sale oce callie se ces ots ate c[iceeceete fe tener 40°96) (Shab 3207 a" Ile sa eters 
SOG oaks 3e ous 17-5 | 27-4 | 23°6 | 34-6 | 43-3 | 51-1 | 60-5 | 56-3 | 49-1 | 39-6 | 16-7 |......]|.......% 
ESO fegeet ees ea eect ek a 5 LGsoe | PeOS On meee he lhe eees |e ceecr ee ele cis lace oaths [ay aetetate Die stovatotalltetargta ateititetans Secetars 
OOS as crt elie mere | olay aes 28-3 | 36-2 | 48- 49-8 | 5 54-7 | 45-9 | 41-0 | 25-7 | 19°6 |]........ 
NGOS Fe cee ttehes 19-8 | 18-9 | 23°8 | 35°3 | 44: ESBS 16 IB cbeig eats scan Oa eaten Maatleet Oe rst eretiecotetan ahem amateraiall lune lesson 
OOM es fe erates ZOsOrlnliesri lets onas4Oseminse Onl 47 So lhOOse Ie OOrS: becus cela dec ce le cin cceittteds cubals fern enstata's 
MOOS) eS orece serine 17-5 | 11°2 | 30-9 | 33°4 50:7 | 58°2 | 55-8 | 46-4 | 29-9 | 25°6 | 21°2 35°5 
meee Rr hata sit Ore 19*0 | 21:3 |\7....: SOOO P Mle ote Ul bade oe a eal ee nal Ee eM a a ea Pen ae ental Ine oA ta pcan oil | Ohrecgtiisececte 
NGOS 555. aS. 17-9 | 17-0 | 22-8 | 31°6 | 438-2 | 51-1 | 57-9 | 54°7 | 45-7 | 35-9 | 28-3 | 15°7 35° 2 
LOO ee. oo cod 3:0 | 20-1 7 | 30-2 | 41-9 | 51-4 | 56-5 | 52-1 | 49-0 | 36-8 | 27-5 | 13-2 34°0 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 

Year | Jan. | Feb. Mar. | April | May June | July | Aug. | Sept. | Oct. | Noy. | Dec. | se ore 

GLACIER—Continued 
LOTTO eee Bee 13°9 9-4 | 31-6 | 36°4 | 44-2 | 50°5 | 56-0 | 50°9 | 45°5 | 37-1 | 25-3 | 23-1 35:3 
DOU eet a Meets s 9-0 | 16:2 | 28-8 } 31-5 | 41-2 | 50°8 | 56-1 | 52°1 | 44-4 | 36°8 | 18-6 | 17-7 33°6 
1 OL cso tect esis 10:6 | 23-8 | 22-6 | 37-1 | 46°2 | 56°6 | 54*°2 | 54°1 | 44-9 | 33-7 | 27-2 | 17°4 35°7 
VOUS acronis 11-7 | 11-7 | 18-9 | 33-6 | 40°4 | 51°8 | 54:3 | 54°9 | 44-0 | 33°8 | 26-2 | 16-7 33-2 
LOLA ieee eee 20°5 | 18°6 | 26°3 | 36°4 | 43°8 | 51°11 | 57°5 | 55°7 | 45-0 | 40-0 | 27-5 | 11°0 36-1 
LOLBE Motori ees 16°5 | 24°5 | 30-8 | 39-7 | 47-1 | 50°1 | 56-2 | 61°3 | 44:4 | 37:2 | 23-6 | 19°6 37°6 
Means........ 15°6 | 18:6 | 25-7 | 35°8 | 44-9 | 51-2 | 56°6 | 55°5 | 45°7 | 387°2 | 25-4 | 17-5 35°8 
GOLDEN—HElevation, 2,550 ft. 
LOOZ ee elece tte eee ot ees 42-2 | 53-1 | 48-9 | 60-4 | 59-2 | 50-2 | 44-3 | 26-3 | 15-1 {{........ 
VOOR EI ec leenc 17-6 | 14°7 | 22-0 | 40-9 | 50°9 | 61-1 | 59-9 | 59-2 | 43-6 | 41°8 | 26:4 | 22°8 38°4 
A TORR ee Pai LS One eeato | aprecsete 45-3 | 51¢2 | 55°9 | 634 | 59-7 | 50-5 | 43-0 | 36-0 | 23-6 j]........ 
NOOB ee oor 15*6 | 10-8 | 39-0 | 48°4 | 50°6 | 56°6 | 63-9 |...... Deh Bor Oe 204023 < Ov eee 
ODOC cee ore 15*1 | 26-0 | 29-4 | 47-0 | 51°9 | 55*5 | 67-7 | 59°8 | Sls1 | 22... 25*'O)7| (LSS Meee wae iets 
LOOT Nie tle et -8:4 | 20-7 | 26:8 | 37°6 | 48°9 | 55:2 | 60°3 | 55°6 | 49°8 | 43°6 | 32-2 | 20°4 36:9 
LOS cis ti veeaee ae 15-5 | 15-3 | 28-6 | 41-2 | 51-5 | 56-7 | 62-4 | 59:3 | 51-4 | 39-8 | 33-1 | 14-9 39-1 
OOO ee ie teneterats 2-21 20-3 | 31-4 | 37-0 | 47-9 | 56-5 | 60-4 | 57-5 | 52-9 | 40:5 | 27-2 8°5 36-9 
TOUO ee atrett en 12°3 6:9 | 35-2 | 44°3 | 51-0 | 54-7 | 60-9 | 56:0 | 50-1 | 42-2 | 28-6 | 22°38 38°7 
COT ee Se eee 4-6 | 13-1 | 32°6 | 38-6 | 48°6 | 56:9 | 59°6 | 56:3 | 49-4 | 38-0 | 16-0 | 15-5 35°8 
LOND rare rite ates 6°99") 23-8} 25-3 | 44°27) 52:07) 6187 | one 56°8 | 47-6 | 37°8 | 29-9 | 20-5 |i........ 
LOTS Teens 8-1 | 21-1 | 28°6 | 41.4 | 49-9 | 58-7 | 60°3 | 60:3 | 48°3 | 37-4 | 29-6 | 19°7 38° 2 
LOLA eae tare 20:5 | 20-1 | 30°8 | 44-4 | 50°5 | 56-7 | 63:4 | 59-5 | 50-5 | 48°4 | 30-3 8-4 39°8 
LOLS We seieae cae SOM Hae die) Alta ecouewe| ener 54°4,).56°6°)] 60:4) | 1638, |) 48°6 1409S hae el ei eee 
Means'iin cies 11:0 | 18:3 | 29°5 | 42-1 | 50-9 | 56°6 | 61°8 | 58°7 | 49-7 | 40°7 | 28-5 | 18-0 38:8 
HEDLEY—Elevation, 1,771 ft. 
ARS Ue oe or ngn aah aaa | Ee ail Bes Ree eee sae Wena oe 5372 | 59°21. 66-2 167-0 | 58°90 [Are L [398229 7el epee 
TOOD Mes ve ee ae ZO Lye civ ell cee Bearer oie sa atabere | eames] oes ates al cheno cerstell wnat aed 56°5 | 39°6 | 838°8 7°29] |hl. 0 ek oe: 
LOOG HAeeceeeet 26°4 | 32-0 | 35°4 | 51-6 | 54°1 | 56°38 ]...... 66°1 | 56-5 | 49-0 | 34-6 | 26-4 I]........ 
LOO Tithe dole be 6:4 | 25°6 | 33°6 | 42-2 | 54°4 |...... 68°8 | 62°38 | 56°71 50°'2)| 36-6.) 29-73 ioe es 
LOOS eens 25°8 | 27-2 | 35°8 | 47-1 | 53-2 | 61-9 | 69°5 | 67-0 | 57-1 | 46-9 | 388°6 | 23-6 46.1 
1909 see oe ee 10-9 | 31°2 | 39-9 | 45-2 | 53-3 | 60-8 | 64°3 | 65-3 | 61-1 | 45°4 | 34-0 | 23-6 44.6 
VOLVO NS eee 8 25:6 | 23-2.) 41°4 | 488 | 56°9 | 57-5 | 67-2 | 61-2 | 56-3) | 47-1 | 37-5') 3325 46.4 
LOU ie aeeee 17-5 | 27-5 } 40-2 | 44-7 | 51-1 | 60-7 | 68°6 | 64-2 | 53-9 | 46°5 | 28-3 | 26-1 44.1 
LOO re cee yt 21-3 | 33-6 | 36:0 | 46°8 | 56°3 | 64:8 | 66-8 | 638°3 | 55-8 | 42-8 | 36-5 | 28-4 46.0 
LOLS coeeriee aoe 18-2 | 21-3 | 33-0 | 47-6 | 53-8 | 61°3 | 66:8 | 66-8 | 56:6 | 48:7 | 36-6 | 30-0 44.6 
LOLA et aleep er ee 30°8 | 27-1 | 38-8 | 50°2 | 56-7 | 59-5 | 69-4 | 67-7 | 55-6 | 48-3 | 37-2 | 19-7 46.7 
Bas Dale eral ame kn 23°3 | 34°5 | 43-3 | 52-2 | 55-3 | 61-2 | 66-1 | 71-4 | 56-1 | 47-5 | 30:5 | 26-7 47°3 
NMGSNS ce 21-1 | 28°3 | 37-7 | 47°6 | 54:4 | 60°3 | 67-4 | 65°7 | 56°6 | 46°2 | 35-3 | 27-2 45°6 
HEDLEY (NICKEL PLATE MINE)—Elevation, 4,500 ft. 
eT Oe eae Pee oes Gt De tece 20:1 | 23-5 | 37-5 | 41:5 | 46:9 | 55-1 | 56-9 | 48-7 | 40°8 | 32- 257 Aer ane 
LOGS eee ate a ecs 20°6 | 23°4 | 382°5 | 36-2 | 40-0 | 48-2 | 56°5 | 52-9 | 45-6 | 30-4 | 30-8 | 24-9 36:8 
LOOG ee: eae Le 24-4 | 27-0 | 24:7 | 39:6 | 41-6 | 44:4 | 63-0 | 55-4 | 46-2 | 37-7 | 27-9 | 22-9 37°9 
MOOS ceere iter rice VAS 28 SOU 220844 a Ate Sal AGF oss | Ais el soe col anne crane SOVO 2 Were ieee 
LOOSE Soars 20°5 |} 23-0 | 25:0 | 34°2 | 37-9 | 45-4 | 56°8 | 57-6 | 46-9 J......]...... 202.8 ition merce 
LOGO tie erate tell aiewaticneeal| ae dsher de | Ab oven cee en] cleeatias acl bs keeuione mel eacemae ewe at Yeu feral eer ester ell Sicteswe marten cetera ean L572 | Neeearre 
AQLO Hit Sete ake 13°2 | 11-9 | 28-7 | 30-2 | 39-2 | 38-1 | 51-1 | 47-6 | 43-2 | 36-5 | 22-4 | 22-0 32-0 
VO LL eaves ToC A228.) 206 244 28-9 38-Gul 5025. |) 461 tees cielioeeene stelle ee TW Ee we | WER Reh 
SRR a hak OR 18-2 | 22-8 | 20°9 | 30-7 | 40-5 | 50-3 | 50°5,| 48-0 | 41°7 | 30-6 | 24-8 | 23-0 33°5 
LOVS Gero saheate TS°So) A584 20-67 Bie O89 Oa 72 bo b1 38: V O20 Abed eee he pes cay] eee fee 
OI ae share 20°0 | 23-2 | 29:6 | 36-6 | 43-7 | 46-8 | 56-2 | 53-7 | 42-5 | 41-5 | 28-2 | 15-9 36°5 
LOADS Saves elec 19-7 | 25-7 | 31-3 | 39-9 | 41-3 | 44°6 | 53-6 | 61-1 | 42-4 | 36-8 | 18-2 | 13-1 35:6 
Moans i stnks 17-2 | 21-2 | 25-7 | 34-1 | 39°7 | 45-2 | 54-5 | 52-6 | 44-7 | 35: 27-0 | 20:0 34°8 
HOLBERG and CAPE SCOTT—Hlevation, near sea level 

DSO Lee rete seal | Sealy ee aie ei ee eee 45:4 | 48-1 | 51°6 | 54°6 | 56-0 | 52-6 | 50-0 | 38-7 | 42-2 j]........ 
SOS eee eek ate 38:9 | 39-1 | 39-7 | 42-8 | 47-4 | 52-4 | 55-6 | 55-4 | 53-0 | 47-0 | 41-5 | 38-5 46:0 
TSOO er rey lee 38°6 | 37-2 | 37:5 | 42-7 | 45-0 | 50-6 | 57-7 | 55-4 | 54°6 | 49-0 | 50°6 | 438-5 46-9 
1900 Seer cin coeds i Wiers $9 Jc: a Be: SY Gl EE er Wer aerad a UE WP | Pe ee RS OM PN aie el eemte mal (ot: Fate Ie oe ccs 
LOOT Se ehh ats | Menta nie rss aie) [erie cement ORI i en ES Ral 51-6 | 54°0 | 55-6 | 51-0 | 50-8 | 45-1 | 41-1 I]... 
LOO2 7 Gece: 38°6 | 41-2 | 39°5 | 49-1 | 49-2 | 52-6 | 54-38] 55°83 | 49-8 | 47-9 | 41-7 | 36-9 46:3 
LOOS ocak cist 39-2 | 37-4 | 36°5 | 42-2 | 47-7 | 53-0 | 55-4 | 56-5 | 51-7 | 47-7 | 38-0 | 42-4 45°6 
L904 2 cies 39°5 | 35-1 | 36°2 | 45-0 |] 48-8 | 51-2 | 53°8 | 53-0 | 51-1 | 49-4 | 46:3 | 40-4 45°8 
L9OD S25 Geos ee 38°9 | 39°8 | 43°5 | 44-5 | 47-6 | 53-3 | 56-3 | 55°7 | 52-1 | 45-9 | 45-0 |+42-6 47-1 
LOOG iapeceiteute 39:4 | 40-7 | 45°8 | 45°9 | 48-8 | 52-3 | 55-6 | 55°4 | 51-2 | 49-2 | 43-8 | 39-2 47-2 
LOOT ee ep eihs 32-2 | 39°3 | 38°3 | 42:7 | 49-6 | 51-9 | 55:2 | 54-8 | 50-3 | 50-2 | 44-3 | 39-6 45-7 
LOOS eres Seceeret 37-9 | 37-6 | 41-1 | 43-0 | 47-0 | 52°3 | 54-2 | 53-4 | 50-0 | 46-3 | 43-6 | 37-7 45-3 
L909 Ges. rst terete 29°8 | 37-0 | 39°5 | 42-0 | 47-2 | 51-7 | 55-0 | 54°8 | 54-0 | 47-6 | 39-4 | 33-1 44-2 
BOLO oie oosicier: 33°3 | 33-9 | 39-7 | 40-9 | 49-1 | 49-7 | 56-5 | 56-7 | 54°6 | 47-7 | 40-9 | 41°5 45-4 
TOLLE. date Rian 31-3 | 33°8 | 38°6 | 39°5 | 47-7 | 51:2 | 57-8 | 58-9 | 53-1 | 47-4 | 40-0 | 39-7 44-9 
LOND ee are tore 37-0 | 41-3 | 41-1 | 44-4 | 52-0 | 54-7 | 59-7 | 59-2 | 56-3 | 47-6 | 42°8 | 39-4 47-9 
LOLS oe ras siete 33°6 | 38°5 | 38-7 | 48-2 | 48-8 | 54-7 | 58°6 | 60-1 |...... ATO | 42°00 |: 42<Ra i ieee 
MOA teeta ee 37°8 | 39-7 | 43°6 | 47-7 | 52-8 | 54-1 | 58-5 | 61-4 | 54°8 | 54-2 | 44-7 | 36-2 48°8 
LODO iectie atic rset 39-0 | 41°90 | 47°1 | 48°8 | 54-1 | 58-4 | 61-3 | 63°6 | 57°6 | 50-7 | 42°6 | 41-6 50°5 
Means 5 03105,. "0 36:9 | 38-4 | 41-8 | 44-1 | 48-9 | 52-6 | 56-4 | 56-7 | 52-8 | 48-8 | 42-8 | 39-9 46-7 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. April May June July | Aug. Sept. Oct. Nov. Dec. ey 
: mean 
IKEDA BAY—Elevation, 5 ft. 
J OW) RIS Ae ee ee 1S a TA ere 55°2 | 57-1 | 50-2 | 44-8 | 43-5 | 38-1 |[........ 
RO ee ee os «= 28-6 | 35°5 | 39-1 | 41-7 | 46-0 | 50-6 | 53-6 | 53-9 | 51-9 | 46-3 | 38-0 | 36-2 43°5 
Cae 34°9 | 35-0 | 41-6 | 43-6 | 48-1 | 47-3 | 53-8 |...... 55°0 | 44°5 | 40-3 | 40-5 jj........ 
Nya kc Ah hae ws ais vints ooh s Baie via e |» ae ood v 43-3 |, 52-7 | 57-6 | Gi-Q@ 7 S7*1 | 47-8 | 40°61... ee che 
oe Se 40°7 | 46-3 | 41°7 | 45-2 | 53-3 | 56-5 | 62-2 | 59-8 | 57-6 | 49-9 | 43-0 | 39-8 49+2 
Ut A oases 1) ge | £3*S | 43°65 F 4B S | 4792 Loe oo hs cis fe came 40°1 |} 43-6 } 42°9 |]... five 
J eS ar? [ 415 | 40°6 | 44-7 |. 46-9 | 51-9 | 54°6 | 56-1 |... 0]... 2 dee eee = le | ees eee 
UE Se 36°3 | 39-8 | 43°6 | 47-4 | 53-3 | 53-4 | 56-9 | 60-4 | 56-6 | 46-7 | 39-1 | 37-7 47°6 
Means........ 35°5 | 38-6 | 41-7 | 44-3 | 48-8 | 51-3 | 52-0 | 58-1 | 54°8 | 47-0 | 41-2 | 39-0 46-0 
KAMLOOPS—Elevation, 1,245 ft. 
SP SAGA BES PRESS A ae Aree beeen Dae eee pie Peter 46-0 | 357 | 2i°3 If. ..5. 0. - 
BN cata le a 5 « «He OH Ce A Gees Sera iyo 68-4 | 67-9 | 59-6 | 46-5 | 40-7 | 35-9 ||........ 
i) Maer oem faens. | 2458) SEG oe es denn de pote Oh | a ees 52-0 | 35-5 | 30°5 |]. . ones 
oo eee 21-6 | 28-4 | 44-4 | 47-2 |...... 67° 67-4 | 68-9 | 60-4 | 43-8 | 33-1 | 21-6 |/........ 
ere ks ans si 20-0 | 15-7 | 37-6 | 46: 5 bt MAES ESR Seer Ns (TES BE EES | erie 
2 OE eet | aaa BS es eer s aes 62- 68-0 | 66-8 | 51-1 | 45-2 | 38-0 | 29-7 |/........ 
ho ee 23°8 | 35:7 | 35-6 | 47-7 | 64-6 |......]...... 67-3 | 57-2 | 47-4 | 15-5 | 33-6 |]........ 
ee 26°4 | 28-8 | 28-3 | 51-6 | 62-0 | 65-6 | 66-8 | 70-7 | 58-7 | 48-2 | 26-0 | 25-3 46°5 
ER 22-7 | 33-4 | 35-6 | 50-4 | 58-6 | 64-4 | 70-0 | 75-8 | 60-5 | 45-3 | 32-6 | 24-9 47-9 
(20 eee 24-9 | 21-9 | 34-0 | 46-8 | 53-6 | 62-2 | 69-1 | 62°5 | 58-2 | 45-6 | 46-0 | 32-0 46-4 
BONS sind ke 33°8 | 27-5 | 42-2 | 51-3 | 57-2 | 63-8 | 67-2 | 62°3 | 57-1 | 48-5 | 31-5 | 37-4 48-3 
BOS eR ss soe y 22-8 | 25-7 | 42-6 | 48-3 | 60-3 | 60°8 | 67-1 | 72-0 | 57-3 | 52-1 } 41-2 | 31-3 48°5 
BP yn us Ske Ke 26°8 | 34-3 | 39-7 | 48-9 | 58-0 | 61-0 | 67-0 | 67-3 | 56-8 | 49-2 | 34-3 | 25-5 47-4 
LS eee 28-1 | 26-3 | 30-3 | 47-0 | 57-4 | 68-6 | 67-3 | 65-7 | 53-1 | 46-5 | 35-5 | 32-2 46°5 
Sere 26-8 | 22-0 | 32-2 | 51-1 | 55-6 | 62-8 | 70-1 | 68-6 | 59-7 | 48-9 | 44-5 | 31-5 47-8 
BOD, 4 \s vs thas 27-1 | 25-2 | 45-4 | 50-9 | 57-4 | 65-5 | 72-4 | 69-2 | 57-5 | 41-2 | 35-4 | 30-5 48-1 
LL Se ee Cee 28-0 | 34-4 | 38-8 | 54-3 | 59-2 | 63-2 | 78-1 | 70-8 | 60-2 | 50-4 | 35-4 | 29-4 50° 2 
BMA Se cal k is 65 3:7 | 25-8 | 35-9 | 48-4 | 61-5 | 64-2 | 70-8 | 64-9 | 59-1 | 50-0 | 41-6 | 31-9 46-5 
BG wicsd od ee oe 27-9 | 24-9 | 36-3 | 48-8 | 57-5 | 66-2 | 72-1 | 68-8 | 57-9 | 46-3 | 41-7 | 24-6 47°8 
Ee Lette 5.0 % 9-5 | 29-4 | 43-4 | 47-1 | 57-4 | 66-2 | 69-2 | 66-7 | 62-0 | 47-7 | 35-8 | 21-3 || 46°3 
EPI do ratd si oy hs 25-0 | 23-2 | 46°5 | 52-4 | 61-9 | 62-4 | 70-2 | 64-4 | 58-2 | 48-3 | 37-5 | 31-7 48-5 
RENE, sinignste vine 11-2 | 22-7 | 39-5 | 45°7 | 55-6 | 64-1 | 70-0 | 66-0 | 56-1 | 48-0 | 26-3 | 27-1 44-2 
Rites ee aaie 17-1 | 31-3 | 33-8 | 49-0 | 59-7 | 67-3 | 66-2 | 64-4 | 56-5 | 45-9 | 37-7 | 29-9 46-5 
eed 5a sis ky > 14-3 | 17-3 | 32-3 | 49-4 | 57-3 | 63-8 | 67-4 | 68-3 | 58-4 | 44-7 | 37-2 | 32-4 45-2 
BEE EN niyo) a3 iate,6 5 29-8 | 25-2 | 39-9 | 51-6 | 58-0 | 63-9 | 70-9 | 68-7 | 56-5 | 49-9 | 37-7 | 21-5 47-8 
RR Ee ea 23-3 | 36-8 | 45-2 | 55-9 | 58-5 | 63-3 | 68-6 | 71-6 | 56°8 | 50°3 | 33-3 | 29-6 49+4 
RIGANS his ok 5 « 22-5 | 26-7 | 38-0 | 49-7 | 58:5 | 64-1 | 69-4 | 68-0 | 57-8 | 47-5 | 35-5 | 29-2 47+2 
KELOWNA (OKANAGAN MISSION)—Elevation, 1,200 ft. 
SSS ST Ey a ee ae ary meen 6-34 | 64-2 | 54°7]...... 39-5 | 20-4 |)... 0008 
SS a oe 21°5 | 21-3 | 34-4 | 46-0 | 54-4 | 59-6 | 64-5 | 64-7 | 52-6 | 44-1 | 36-9 | 27-6 44-0 
Be Setvaticia's 21-7 | 33-3 | 37-7 | 46-5 | 52-7 | 57-6 | 62-5 | 61-0 | 48-6 | 41-3 | 33-6 | 25°9 43-6 
BO oe isla ae sits 22-1 | 30-0 | 32-5 | 42-5 | 49-5 | 58-2 | 65-0 | 62-2 | 51-0 | 42-5 | 20-7 | 28-6 42-1 
fens Bein Meee a PArG h 2eeb | sree | 40°" 1 B84S | Cae t GheO yp. los Pacer b a pew ebe uns os Pe co wine fe reg ame 
ig a EES | EOS ae Pa ban Penraors Ree et Pee Eee se Aree a eee Cove ee eee ees | partes Te 
PP Ar ceh iss! cat todp nan | + oe «ace 36°7 | 44-3 | 51-5 | 59°7 | 66-0 | 61-5 | 56-1 | 44°3 | 42-4 | 30-8 |]........ 
OS ra 32°7 | 15-7 | 41-3 | 49-0 | 56-4 | 63-6 | 65-8 | 61-8 | 55-2 | 45-7 | 31-0 | 34-8 46°1 
Been claietsis 0i8'- Bose | 25°F.) S0°7 | 4425 | Gh: | 66° | 64-8) Bish fe a ous ccc h eile wn pees wale Peele tina's 
ON S| Ray BAP ee ROS Pane 56°6 | 59-0 | 63-5 | 62-8 | 53-4 | 46-9 | 34-4 | 26-1 |/........ 
LU 27-9 | 22-9 | 28-3 | 44-2 | 55-3 | 65-9 | 63-6 | 63-8 | 51-8 | 44*8 | 34-6 | 32-0 44 6 
BBOR aids «a3 + 27-1 | 23-8 | 32-4 | 47-9 | 54-0 | 60-5 | 66-6 | 66-4 | 56-3 | 47-4 | 41-3 | 31°8 46-3 
Ce ans a 27-8 | 19°6 | 42-1 | 48-0 | 54-8 | 62-3 | 68-6 | 66-8 | 56-4 | 41-4 } 35-2 | 31-7 46-2 
1 ORM ae 28-8 | 34-6 | 36-2 | 50°8 | 57-0 | 56-8 | 73-4 | 65-2 | 55-1 | 48-4 | 35-9 | 30°9 47°8 
BO Pe cialye ss~ « 10-0 | 27-5 | 33-2 | 44-4 | 56-6 | 60-6 | 67-0 | 61-7 | 55-9 | 48-0 | 39°5 | 32°7 44-8 
BME sg0 Ho) 30's3 27-8 | 27-4 | 87-0 | 46-5 | 55-0 | 62-6 | 68-8 | 65-0 | 55°3 | 45-5 | 40-6 | 27-5 46-6 
EMD ate fae vin. - 12-8 | 30-8 | 39-0 | 45-0 | 54-4 | 63-4 | 66-1 | 63-5 | 59-7 | 48-4 | 36:9 | 25-6 45°5 
Bas xs. nes +. 26-1 | 22-6 | 43-4 | 48-7 | 57-4 | 59-3 | 66-5 | 60-5 | 55-0 | 46-0 | 36-4 | 32-6 46°2 
Vi Se a 17-4 | 21-1 | 37-0 | 44°8 | 54°1 | 61-1 | 67-0 | 63-5 | 54-0 | 44-4 | 28-5 | 26-6 43°3 
BOR ite 4 tks + 20-3 | 30-8 | 31-6 | 47-8 | 57-2 | 64-6 | 65-0 | 62-4 | 52-5 | 42-9 | 36-5 | 30-9 45°2 
Pe aiekis S aty s 19-1 | 18-6 | 32-8 | 46-2 | 55-1 | 61-7 | 64-9 | 64-4 | 53-9 | 43-1 | 36-8 | 30:8 43-9 
ROVER Ais rai: 31-3 | 27-2 | 39-4 | 48-7 | 55-1 | 62-6 | 68-6 | 63-7 | 54-1 | 48-2 | 39-5 | 26-0 47-1 
Se Oeste picaiia sats 25-0 | 34°5 | 40-3 | 49-9 | 54-8 | 60-1 | 64°7 | 66-8 | 54-8 | 47-8 | 35°6 | 30°6 47-1 
WIOQANIS 6 65 'eiesaie's 23-6 | 26-1 | 36-0 | 46-8 | 55-0 | 60-9 | 65-8 | 63-8 | 54-2 | 45+3 | 35°3 | 29-6 45+2 
LADNER—Elevation, near sea level 
ESOS tel. o > 36-5 | 43°0 | 40°8 | 47-4 | 55-7 | 58-3 | 62-0 | 63-1 | 57-8 | 49:0 | 41°4 | 37-3 49° 4 
NO GM aie aoe. 36°9 | 34:7 | 40-7 | 46°6 | 50-8 | 57-1 | 62-2 | 57°8 | 56-1 |...... 48-1 | 40-6 ||........ 
al, Lees 39-6 | 37-0 | 44°5 | 48°0 | 54°3 | 58> GOS St SSe Be LSC RS Pe sina. Poe ee once laretot has Searetnlaya 
La CORY BSi Bot SOC) | A149 PAROS Oke fe oid [eke etd see Pee oolete leery opel Om ae | eraia vey ie race taste 
REN aN rds ca FE vic whe wificialasdioa, bw ei atilipiein ds of oct afm aan 59°3 | 52-6 | 48-0 | 40°8 | 36-0 ||........ 
US ie Pe a 87°7 | 32:4 | 37-4 | 43-7 | 48°9 | 55-2 | 55-0 |......)...... 47°4 | 38°8 | 38-1 4|........ 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


LADNER—Continued 


1904s ow ss ee. 37°9 | 34°5 | 38°6 | 47-3 | 49-4 | 54°7 | 60-5 | 59°38 |......]...... Bie OH eee oeee crave 
Ee ea arg 27h 36°9 |.36°7 | 45°9 | 47°6 | 52-3 | 59°2 | 62°4 | 60-0 | 52°8 | 43-4 | 43-1 | 38°4 48-2 
TO0G 20, > ok cies 38-4 | 40-1 | 40-4 | 52-1 | 55-6 | 56°4 | 64°4 | 60°5 | 55°3 | 50-2 | 40°3 | 38°0 49-3 
AO re Fa-gie wrisd 20:0 | 36°4 | 36°5 | 44:2 | 53-6 | 58°9 | 63-1 | 58-1 | 54°8 | 51-2 | 44-2 | 39°2 46°7 
OOS Fors. S cicadas 39°2 | 38°8 | 41-9 | 46-5 | 50°7 | 58-1 | 62°5 | 60-0 | 53-4 | 48-1 | 47-6 | 37°2 48-7 
DOO fia ais sae 29°4 | 40-0 | 45°8 | 46-8 | 49-0 | 57°2 | 59-6 | 58-2 | 57-0 | 51°4 | 44°1 | 33-1 47°6 
BOLO Noni sine a Yea wae 35*1 | 45°8 | 47°0 | 53°4 | 54°8 | 61°0 | 57°3 | 56°6 | 51°0 | 43°4 | 43-8 |]........ 
OTS 2 eee s 34°2 | 37°8 | 45-0 | 45-1 | 54-2 | 559 | 63-5 | 59-3 | 54°3 | 49-6 | 41°5 | 40°8 48°4 
LOUD class Poaceae 38:0 | 44°0 | 41-2 | 50-2 | 56-4 | 62°3 | 61°3 | 59-5 | 54°1 | 50°5 | 44-9 | 41°7 50°3 
A ES He aa 4°91 180") 40°04 AGS Hl. oe el cee 62-7. | 62°0 | 55°6 |~49°6 | 43°5 | 39°9 Ih. ss 
LORS igais Neen 43°4 | 38-9 | 45-1 | 50°4 | 55-0 | 56°8 | 62-5 | 60°4 | 55-9 | 54°2 | 45-1 | 34°5 50°2 
MOLD Sarin Ace 39°2 | 43-9 | 48-9 | 52-9 | 56°3 | 62°3 | 62-5 | 61°3 | 55-6 | 49-3 | 41-7 | 40°8 51°2 
Means........ 35°9 | 37-7 | 42°4 | 47-4 | 52-9 | 57°7 | 61-6 | 59-6 | 55-1 | 49°5 | 43-5 | 38°6 48°4 


BBO Cee eye 38°2 | 37-2 | 37-9 | 38°3 | 42-1 | 52°4 | 59 OLS SO ease sees 43°5 | 34°58 I), once sae 
1890 oo oo pias ote GS ES al i BS Ge oe 0 oc INS Crear a Bane Ae 62°0 | 54°83 |:46°4 | 41°6)] 38°70 yo. 
LOOO Fas is von 39°2 | 38°9 | 41°4 | 42°1 | 48-7 | 54°3 | 57°8 | 57-4 | 54°4 | 45-1 | 40°3 | 45°3 47°1 
OS a ey S820 ors 81 42°21 402401646" Oo cobs 3) pba 2ep S8e 2) | Lose © res sy cleerse)| stents tell | abe eeeenene 
POOL ets ce teat 39°3 | 40°4 | 39°5 | 41-4 | 50°8 | 55°0 | 56°3 | 57°6 | 51-2 | 45°3 | 40-9 | 36-7 46-2 
OOS 22°58 ota ayes 36°5 | 36°6 | 36°6 | 40-5 | 44°0 | 58-0 | 61°6 | 61-7 | 51-9 | 45-4 | 37-6 | 40-7 45°9 
1904 e.. aces 36:0 | 31:8 | 34°0 | 44:1 | 44°6 | 49°6 | 50°6 | 55°8 | 54-4 | 48°8 | 42-8 | 42-4 44°6 
LODO, vieceian 40°4 | 39°2 |.44°9 | 48-2 | 52-9 | 59-2 | 64-0 | 60°7 | 54°7 | 48-4 | 41-2 | 38°6 49°4 
GOGAT Sy hive ds 37°8 | 40°8 | 42°3 | 46°6 | 53°7 | 56-1 | 65-7 | 60-6 | 53°0 | 47°7 | 41°3 | 38-4 48°7 
19077 Herston 8 27°4 | 35°8 | 36°9 | 45°8 | 52°9 | 54-0 | 58-2 | 57-1 | 54-7 | 49°6 | 43°5 | 38°6 46°2 
1OOS eee e 37°6 | 35:5 | 39-7 | 44°4 | 57°3 | 53-3 | 59-4 | 58-0 | 50-7 | 45-0 | 42-8 | 39-0 46:9 
OOO I 9. S25 an 28°4 | 34-8 | 41-1 | 42°0 | 48-8 | 54-7 | 56-3 | 55°6 | 55-1 | 47-4 | 38°3 | 36-7 44-9 
RS DN 0 Rg es, lew 9027) BOSAL, ae 43-9 | 48-9 | 51-2 | 57-8 | 59-7 | 56-0 | 46-7 | 39-1 | 40°3 }/....... . 
DONT y ocs dose ahs 30°7 | 35°7 | 38°4 | 39°8 | 48-7 | 52-7 | 56-8 | 59-8 | 56-7 | 48-0 | 38-9 | 39-0 45°2 
LOT pais ein Sas 37*1 | 40-6 | 40-2 | 45-0 | 52-8 | 51°6 | 57-7 | 572 | 53°4 | 45-9 | 40-0 | 39°4 46°7 
BOBS coos. sees 35°1 | 39-5 | 38:9 | 4U°8 | 46°6 | 52-5 | 55°9 | 55°4 | 50°6 | 45-5 | 38-5 | 39-9 44°9 
A ee reer ie 34°6 | 39-4 | 40-4 | 44°4 | 48-5 | 53°0 | 56-6 | 54°4 | 50-0 | 48°8 | 40-4 | 35°5 45°5 
SRST SIs Bread SPrcaae 38:3 | 38-1 | 44:0 | 45-6 | 53-9 | 54-3 | 60-6 | 59°6 | 53:3 | 45-2 | 38-9 | 38-2 47°5 
Means........ 35°9 | 37-4 | 39°9 | 43°0 | 49°6 | 53°5 | 58-0 | 58-8 | 53-3 | 46°6 ! 40-4 | 38°8 46°3 


SOO Seren ies bas 3f°7 | 40-4 1} 46°7 | 45-1 | 56-4 | 60-2 | 60°21 66°5 | 58°0-| 49-2 | 42°4 |. ie ee 
TRO SE OAT B2°6) | Sls 23926) | 43° Sat 504s 1545) 1 GO Oreo seers Uinrchs sec ilis a cue che I eesroeootnal ia teen cote eee ee eee 
POOL RAR ee er ean ea ee a ee as 42-4 | 45-4 | 52-7 | 54°9 | 59°6 | 65°3 | 56-0 | 52-1 | 44°4 | 39-7 j/........ 
T9O2 peer 37°2 | 42°3 | 41°5 | 45°6 | 54-3 | 57-3 | 61-7 | 62°7 | 55°6 | 50-2 | 41-3 | 37-1 48-9 
N9OS sey oe 38°4 | 36:1 | 38°5 | 44°8 | 51°7 | 59°7 | 61°7 | 61-4 | 54°8 | 48°9 | 41-1 | 40-5 48-2 
L904 sles Selle 6 38°9 | 36:1 | 38°3 | 48-4 | 52-3 | 57-0 | 63°4 | 62:9 | 58-2 | 50°0 | 45°8 | 40-1 49°3 
OOS ie eee 36:7 | 37-9 | 45°6 | 48°3 | 53-0 | 60:9 | 64°6 | 61°2 | 56°0 | 44:9 | 42-7 | 40-2 49°3 
VOOG Sneha es 38°8 | 39°4 | 42-1 | 51-0 | 53°8 | 55°6 | 67°6 | 64°9 | 55°8 | 50:1 | 41°6 | 38-1 49:9 
LOOT EE pear 29-1 | 39-0 | 40°2 | 46-7 | 55°9 | 58°8 | 65°1 | 62-1 | 58:4 | 50°2 | 438-4 | 38°4 48°9 
OOS Meet: cosine 38°2°| 38:0 |} 42°3 | 46°1 | 51:7 | 58°3 | 64°4 | 64°38 | 54-9 | 47-8 | 45-1 | 36-9 49-0 
T9O9 Ree eon 30°1 | 38°9 | 41°3 | 46-0 | 50-2 | 58:1 | 59-2 | 59-2 | 56-9 | 48-6 | 40°9 | 34-0 46:9 
OVO teeta te: 35°9 | 34°5 | 44°1 | 45°7 | 54:9 | 54°6 | 62-5 | 60°1 | 57°4 | 49-2 | 42-5 | 40°8 48°5 
AOVIG itaee Sar O NvomOul 42°41, 44:90 Ie bie Oe 56047 G47 le elena ore 48-9 | 39-9 | 40-2 }I........ 
teh be ek ee 37°9 | 40-5 | 40-5 | 46°1 | 54°4 | 59°7 | 62-2 ]...... 54°8 1946-3 | 43°12 | iS97S Ui ores 
LOLS Aig Seer nie SOCOTPO(S4s |) coslt weeee nile ck wee | nee ae 61*9 | 62°6 | 54°5: | 46:5 |) 40°2 | 38-5 ice ee 
OLA eke roe 39°8 | 39°6 | 44°7 | 49°6 | 57-0 | 58°8 | 64°4 | 63-7 | 54°7 | 51-8 | 43-6 | 36-9 50°3 
1915 Alas 37°7 | 41-9 | 46°5 | 51°0 | 55°3 | 61°0 | 65°1 | 66°3 | 58-3 | 51°0 | 41°4 | 39-8 51:3 
Means... 0.24 36°1 | 38:2 | 4°21 | 46°7 | 53°5 | 57-8 | 62°8 | 63-1 | 56°3 | 49-0 | 42-4 | 38-7 48-9 
*No observations 1894 and 1895. Precipitation recorded 1896-1900. 
NELSON—Elevation, 1,760 ft. 

ESA Fees ae aap esl | blog GUS [Ne OY Gee CARMI  N Dee hom Meg Ce BY te Bet Pern De Tee ere a 56°6 | 42°6 | 34°0 | 26°5 ||........ 
1809).2 >) eee 27-4 | 23-5 | 38°8 | 48-5 | 50°9 | 58°9 °0 | 59°3 | 58-7 Ce ee Irs (artes Isr ac, Sects 
TOOO Ss hE eis me Vel | al bial Al lp Aad ER ia 55°9 | 64:6 | 66°6 | 63°4 | 58°4 | 46°9 | 33-3 | 36°4 |i........ 
190 2. een 273 293: 14095: | 45° 7 |, SEO Soa ak le nls the sat che codle ve eretredel arabes re ce Tiare eee tee a ere | eee 
ROO eae, aise 28:2 | 30°5 | 32-4 | 48:2 | 53°3 | 59°2 | 65-9 | 64-0 | 55°7 | 46°3 | 41-0 | 31°3 46-4 
19055 oes 28:1 | 25°2 | 40-2 | 46-7 | 53°5 | 61°2 | 66°6 | 65°6 | 56°7 | 41°7 | 36°3 | 32-0 46-1 
1906 (tee a 34°8 | 33°3 | 35°5 | 50°5 | 54°9 | 59°0 | 71-2 | 64-9 | 56°7 | 48-6 | 34:3 | 32-4 48-0 
LOO Tora, ee 17-9 | 31-8 | 36-6 | 43°3 | 53-9 |...... 65°5 | 60:9 | 56-7 | 48-7 | 38°6 | 32-5 ||....... “ 
NOOR fetse eae 28°4 | 30°4 | 36°9 | 46°9 | 53°2 | 59°3 | 66-1 | 64°4 | 57-0 | 46-5 | 41°1 | 28°5 46-6 
1900 ee. eee TReOtl eae. 39°1 | 438°7 | 53-4 | 60°0 | 62°6 | 62-5 | 56-7 | 45-6 | 36-7 | 24-0 f|........ 
LOTS ee hee 27°0 | 25°5 | 41°7 | 49-7 | 53-3 | 58-6 | 65°8 | 60-1 | 57-9 | 46°0 | 38-5 | 28°6 46:0 
Up I PR eh ae 16-1 | 26°3 | 39-1 | 44-7 | 50°8 | 60°3 | 66°3 | 63°6 | 54°2 | 45-0 | 30°6 | 27°6 43-7 
LOZ Ao eres 22°9 | 32°2 | 35-2 | 47-9 | 57°3 | 64°5 | 62-0 | 61°1 | 52°9 | 42-5 | 36-3 | 30°2 45-4 
AOTS Sy e. eee 20°9 | 23-2 | 32:9 | 46-1 | 54:2 | 60°8 | 64°6 | 64°3 | 54°9 | 42-3 | 34-9 | 29-7 44-1 
BO Ac oe ee 30°1 | 28°3 | 39°1 | 48°5 | 55-0 | 58°5 | 68°8 | 68-6 | 53-1 | 46°1 | 37-5 | 23°6 46°4 
VOLOS, act eee ca 25°1 | 30°4 | 41°1 | 50°3 | 53°8 | 63-6 | 65°5 | 70-4 | 54°2 | 45°3 | 32°3 | 27-4 46°6 
PLCANST 6 20, 25°7 
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METEOROLOGICAL DATA—TEMPERATURE 581 


TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. | Feb. | Mar. | April | May June | July | Aug. | Sept. Oct. | Nov. | Dec. | mph 
NEW WESTMINSTER—HElevation, 330 ft. 

LEV it ee pg 0 es RTS RO Bt ee, Pete Sep yee on ee WIE T eee imoes | Oaeemers zi 
Be Git es soos 1 41°56 | 42-9") 47°23 *1 | 56-0 | 61-1 | 62-0 | 63°4 | 55-4 | 46-7 | 43-7 | 34-8 5 
1879..........]| 33°4 | 36-2 | 43-6 | 49-8 | 54-5 | 58-7 | 61-4 | 63-0 | 58-6 | 47-3 | 40-7 | 32-8 48°3 
PSU berctere cil csde, « 30:9 | 33°6 | 38-6 | 47-6 | 51-7 | 58°3 | 61-9 | 61-0 | 56-2 | 48-1 | 37-1 | 32-6 46°5 
LI SFOE aa iiage es ae 31-5 | 39-1 | 44-9 7:5 | 52-4 | 58°4 | 60°6 | 59°3 | 57-0 | 45-4 | 38-7 | 38-2 ’ 
BSG oe sie sist SI ea AC Oet MP at ay srelhS ap oles caaabas ove s 62°3 | 62:5 [. 56-8 147-1. 1 39*°7 1:390°O p23 2228 es 
JG) Bee oeee .j]| 27°9 | 41-0 | 40-6 9-7 4 | 61°6 | 63-4 | 66-4 | 61-1 | 51°6 | 43-9 | 41-9 50°6 
BS ocak. --|{ 35°9 | 40-1 | 47-8 | 51-8 | 58-1 | 62-0 | 67-0 | 61-9 | 56°7 | 52°7 | 44°5 | 35-1 51-1 
RCO Ia TR are tans, cil fice’ Sious  Lick cre ake Le Ae Ie a 57-0 } 58°9 |- 63-3 | 64-2 | 57-9 | 48:7 | 44°6 [| 48°38 [Is ..3.. =e 
Bee Pe ay es ke AGE rs arn, SG ase Sia Le Sete ck Eek oui 69°21 6524:) G75) ) S6°8.4 4727. } 42-7.) 34-6 He ze 
ibe ee ae 34*2 | 42-1 | 43-2 | 48-0 | 55-0 | 60-6 | 65-0 | 64-2 | 55-6 | 51-8 4 42-7 | 37-6 50°0 
Mesto ska crst & bs 37°6 | 41-2 | 41-2 | 46-1 | 52-6 | 60°5 | 65°4 | 64-4 | 56°5 | 51-3 | 31-1 | 39-7 48°9 
MS SAihel srete, Sa aS 3G°4.1:38*4)) 36-7 | SLs tilt 59-8, | 61-2 1 672 ) 56°9 Kf 50-0 1 S8*8-1. S8°S HK. coe 

Pe BROS catio ce uie 35°7 | 41+1 | 40-4 | 47°4 | 56*1 | 60-2 | 64°3 | 66-6 | 60°5 | 49°8 | 40°5 | 36°5 49-9 

os BESO et cud © iat BO2 5st 54°60} oo 48-0 | 50°99.) 57-5] 6421 | 58-7 | 59*1 ft 48-5. 1 48°5 | 3928 ifsc... : 

A LOS See ee 40:4 | 37-4 | 46-8 | 49-9 | 54-1 | 59-7 | 62-4 | 60-0 | 56-1 | 48-8 | 39-0 | 41°38 49°7 

; ROME ies Soke tee 33-1 | 38-1 | 43-5 | 45°3 | 53-4 | 55-6 | 59-5 | 63-3 | 55-2 | 54-2 | 45-0 | 37-5 48°6 

3 DORE ORE oss 6 on 35-4 | 41°8 | 41-8 | 47-5 | 55-2 | 57-8 | 61-7 | 61°9 | 55-9 | 50-8 | 40°5 | 36-3 48:9 

i ASI Oesbecoctoncys Lin 37-1 | 36-0 | 38-9 | 45-7 | 52-3 | 61-3 | 61-1 |] 61-5 | 54-5 | 50-0 | 41-4 | 38-9 48-2 

4 TE eee 36°6 | 35-1 | 39°5 | 50-9 | 52-4 | 57-7 | 63-3 | 62-1 | 57-5 | 51-6 | 47-0 | 39°6 49-4 

a ROOD rome. 36°6 | 38-3 | 47-4 | 50-2 | 54-2 | 59-5 | 64-3 | 61-6 | 56°6 | 44-5 | 42-0 | 39-6 49-6 

7" MAH erry token 2 SL 38-4 | 40-8 | 43-6 | 50-9 | 54-6 | 57-6 | 67-1 | 63-3 | 55-9 | 50-6 | 40-7 | 38-2 50°1 

“g OO fers ket hes 25°6 | 37-7 | 39-8 | 46-5 | 56-2 | 60-8 | 64-3 | 60-8 | 55-7 | 50-6 | 44-5 | 38-5 48°4 

4 BOSE Os ocoe sek 37°3 | 38-1 | 41-6 | 47-4 | 51-0 | 58-6 | 63-9 | 62-0 | 55-0 | 48°4 | 45-1 | 35°3 48°7 

' OOO a, Weer se. 28-6 | 38-1 | 41-9 | 45°3 | 51-1 | 58-1 | 59-7 | 59-6 | 57-2 | 49-2 | 41-4 | 31°8 46°8 

; OU es ore ee 34°7 | 33-3 | 44-8 | 46-8 | 55-2 | 56-1 | 62-3 | 59-7 | 58-1 | 49-9 | 42-1 | 39-5 48°5 
SOUS Ea ale fe 30°8 | 35-3 | 43-4 | 45-1 | 51-7 | 56°8 | 64-0 | 62-4 | 56-2 | 50-3 | 39°0 | 36°9 47-7 

33 Pe ee 35°5 | 40-0 | 42-2 | 47-2 | 56-8 | 60-9 | 64-1 | 62-0 | 57-5 | 47-7 | 42°3 | 37-4 49°5 

f 31 hs Pare Pole 30-5 | 34-7 | 45.9 | 48-0 | 53-3 | 59-4 | 66-6 | 63-9 | 57-1 | 47-7 | 41°4 | 39°0 49*0 

; DA oe mabe 88-8 | 37-7 | 44°7 | 50°6 | 57-4 | 59-3 | 64-0 | 63-5 | 55-0 | 53-1 | 43-2 | 35-1 50°2 

7 PUES marae see aS 37-0 | 41-3 | 48-2 | 52-1 | 55-9 | 60-5 | 64-7 | 66-2 | 58-3 | 50-7 | 40°5 | 37°6 51-1 

4 Means........ 34°8 | 38-3 | 43-0 | 48-4 | 54-4 | 59-2 | 63-3 | 62°8 | 56-9 | 49-5 | 41-7 | 37-6 49°2 

NICOLA LAKE—Elevation, 2,120 ft. 

ied) gad Oe ee 20°4 | 34-4 | 30°6 | 42-1 | 48°3 | 56°8 | 65-4 | 62-8 | 52-5 | 43-9 | 12°9 } 29-7 | 41°6 
AU ieteeskctat 2 8.b, s 21°9 | 23-8 | 22-5 | 46-6 | 56°1 | 57-9 | 60°4 | 64-0 | 52-2 | 44-0 | 25-1 | 24°0 41°5 
BOOS, gis 20°8 | 30°7 | 82-1 | 44°3 | 52-2 | 58-0 | 63°4 | 68-1 | 54-4 | 41-7 | 29-6 | 21-7 43-1 

: SO OP Me tate n  took, 21-1 |} 18°6 | 32-2 | 42-0 | 48-3 | 54°9 | 63-0 | 57-7 | 54-3 | 42°3 | 41-9 | 29-0 42-1 

WOOO. es ts aie he 31°6 | 24-6 | 39-4 | 46-5 | 52-0 | 59-1 | 62-1 | 56°9 | 51°d | 44°2 | 27°6 | 34°6 44-2 

: TOOL SF) ee oa 20:8 | 24-9 | 38-0 | 42°6 | 52-2 | 52°9 | 59°6 | 64-7 | 51-1 | 48°0 | 37-2 | 29-9 43°5 
BOOT Sects 23-9 | 29-0 | 34-1 | 48-8 | 52-7 | 53°9 | 60°0 | 60°6 | 51°9 | 45°3 | 30°5 | 20-1 42-2 
ROO s Whee « 24-3 | 18°5 | 20°7 | 41-7 |.50-7 | 62-2 | 59-6 | 6O-} | 49°5 | 47-0°) 30-8 | 29°3 41-2 
904 A ose 24-6 | 19-5 | 26°5 | 45-4 | 51-8 | 56°8 | 62-8 | 62-2 | 54°9 | 46-2 | 40-8 | 28°9 43°4 
EU tekaine oo, eats 21°6 1717-4.) 40°6 1 45-5 |] 51-2 |. 58-1 | 63-9 | Gl 4 | 52:7 | 37-4 |. 33-2} 29-2 42-7 
OOOH latis. sox Js 27-9 | 31-4 | 34-5 | 48-6 | 51-6 | 55°2 | 69-1 | 62-1 | 50°8 | 45-2 | 32-1 | 27°4 44-7 
DOO snr. ce o's 0-3 | 24-8 | 30°8 | 42-6 | 53-7 | 56°4 | 63-1 | 56-8 | 53°3 | 46°1 | 38-2 | 28°4 41°2 
DOS ees: ot coer, 22°8 | 2i-4 |°31-9 | 44-1 | 50-2 | 59-4 | 63-6 | 61-8 | 52°3 | 43:°8-}-39°7 f 23-1 42°8 
WOOO Bes aie tags 3-9 |} 26°51 35°79] 42-3 | 50-1 | 56°51 59*4. | 58-7 1 56-5 | 45:20 33°61 17-7 40°5 
KD, eee keeper 20-4 | 17-3 | 40-4 | 45-8 | 53-4 | 54°3 | 61-7 | 58-1 | 52°4 | 45°7 | 35°4 | 32-2 43-1 

‘ LOE y Wy oak ee ears 22-5 | 18-9 | 34-4 | 40-7 | 49-7 | 57-1 | 63-3 | 60-2 | 51-7 | 42°7 | 26-4 | 28-0 41°3 
1 Dee ere 16-2 | 30-8 | 30-1 | 43-9 | 52-5 | 60-5 | 60-5 | 59-2 | 50-1 | 41-6 | 35-1 | 28°3 42°4 
OA ery heats Peal OO Wont tee Pees b csce. 610) 61S 1 5a°5 1442001 35:91 293 Br leek ete oe 

OT Aer ois a 26-0 | 22-2] 35:3 | 45-6 | 51-4 | 55-8 | 63-5 | 63-5 | 51-2 | 45-8 | 34:8 | 17-6 42°8 

| OTS ear Sad ore EE] ee Si esl ad a ws [sete all oereevacterat iat caer out Lec 6G" a.) oa% bel ace) VoL Ol 262 Gol eo ens on 

f Means........ 20:0 | 23-7 | 33:0 | 44*1 | 51°6 | 57-0 | 62°4 | 61°3 | 52°4 | 44-3 | 32°6 | 26°8 42-4 

; NORTH NICOMEN (LOCH ERROCH)—Elevation, 59 ft. 

TSO Se. Aline 31-9 | 28-9 | 42-5 | 45-2 | 53-6 | 55-6 | 64-9 | 64-1 | 53°9 | 47-1 | 37-9 | 38°3 47-0 

; 1894..... 4 33:0 | 34-1 | 40-3 | 46-4 | 54-2 | 58°8 | 65-9 | 67°3 | 56°8 | 48-5 | 438-7 | 36°5 48°8 
SOIR. rey ts kee 33-3 | 42-9 | 43-5 | 49-7 ) 54-2 | 60°5 | 65-6 | 63-6 | 53°9 | 54-0 | 44°4 | 38°2 50°3 
RSOGS ass oc clsre S40 Te 4220 14 te Sel 4620 bbe [6028 | (6624 GSOo | ROaTeot oo) Welle cw ol cee shane @ elraveue eee ° 
SO tated iter Ac wi 85°4 | 39-6 | 37-1 | 51-9 | 58-0 | 60-1 | 61-9 | 67-7 | 56-2 | 50°4 | 38-1 | 36°4 49°4 
PSUS see Sale ot 35-8 | 41-8 | 41-1 | 48-2 | 56-1 | 60°7 | 64-2 | 66-7 | 60-1 | 49°7 | 40°1 | 36-9 50°1 
NSO Aor ce dailen 35-7 | 34-1 | 41-7 | 47-7 | 51-5 | 57-4 | 64-6 | 60-2 | 59-6 | 49-0 | 48-6 | 40-4 49-2 
LIOO Row 40°9 | 37-9 | 48-0 | 51-0 | 54°8 | 60-2 | 63-6 | 61-0 | 57-1 | 49-6 | 39°8 | 41°6 50°5 
MOO ean eo nie 35°5 | 38-9 | 44-2 | 45-8 | 54-9 | 56-2 | 61-3 | 65-0 | 57-8 | 55-0 | 45-3 | 39-0 49°9 
OOD Peres chi tchets 36:1 | 42:1 | 42-5 | 48-5 | 56-1 | 59-0 | 61°9 | 63-0 | 57-4 | 52-0 | 40-2 | 35°2 49°5 
LOOSs sie nieb.cl «> 37-7 | 36-1 | 39-6 | 47-1 | 53°7 | 62-5 | 61-9 | 62-6 | 55-3 | 51-2 | 42-0 | 39°7 49-1 
MODS Wai cake te os 87-8 | 34°8 | 40-2 | 51°5 | 53-7 | 58-6 | 64°3 | 63-2 | 59-2 | 52-8 | 48-1 | 40-1 50-4 
MIO Sees ole Feiss 37°4 | 388-8 | 48-5 | 51-3 | 55-0 | 61-0 | 66-0 | 63-2 | 58-0 | 46-2 | 43°1 | 39°0 50°6 
MOOG oe tie eecusce 88-2 | 42-7 | 44-8 | 52-4 | 55-1 | 58-6 | 69-4 | 65-0 | 57-6 | 51-7 | 41°2 | 38°6 51°3 
LOO (ees is 24-7 | 36-0 | 41-2 | 48-2 | 57-7 | 60-0 | 65-7 | 61-2 | 59-1 | 53-5 | 45°3 | 39-8 49-4 
OOS rae ors acs 37°9 | 37-9 | 42-6 | 48-9 | 52-7 | 59-7 | 65°7 | 63-9 | 55-8 | 49:6 | 46°6 | 36°3 49°8 
OOO Kee nics ate 27-2 | 37-7 | 48-6 | 47°3 | 53-1 | 59°7 | 60-7 | 61-2 | 58-5 | 50°8 | 438-2 | 82-5 48°0 
TO LQ aes fs ae 8.3 34-6 | 32-9 | 46-2 | 48-7 | 56-6 | 57°3 | 63-5 | 60-5 | 59°3 | 51-1 | 42-2 | 40-4 49°4 
Oe ©. hoavevers aie 28-6 | 35°3 | 44-3 | 45-7 | 52-3 | 57-6 | 65-0 | 63-8 | 56-3 | 51-2 | 38-9 | 381 48-1 
MO ewer ties: 32-5 | 43-1 | 41-8 | 48-2 | 56-8 | 60-9 | 64-1 | 62-6 | 57-7 | 47-8 | 43-1 | 39-4 49°83 
OL Sey ed ticrtee cs 29-6 | 34-6 | 39°4 | 49°3 | 54°6 | 59-8 | 64°8 | 65-5 | 58-0 | 48°7 | 41-9 | 39-3 48°8 
je Oe ee ee 38-6 | 38-1 | 46-0 | 52-0 | 58°8 | 59°9 | 64-7 | 64°4 | 55-2 | 538°5 | 44-1 | 34-6 50°8 
DOOM een chs ars 37°5 | 41-7 | 49-0 | 53°1 | 57-4 | 60-8 | 65-6 | 67-2 | 59-0 | 51-2 | 40-6 | 37-7 51: 
Means........|} 34°5 | 38°O | 43-0 | 48°9 | 55:0 | 59°4 | 64°5 | 63-8 | 57°4 | 50:7 | 42-6 } 38-1 49-7 - 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continwed 


Year | Jan. Feb. Mar. April 


May | June | July | Aug. | Sept. | Oct. Nov. | Dec. | Annua 


PEMBERTON HATCHERY—Elevation, about 700 ft. 


LOOS See es oe eee eed te eee ere ehab chars cilia whtaseeas | tremens 64°8 | 64°6 | 52-7 | 44-2 | 39°-3°| 28-5 [)........ 
1 OOSHE a re eine 15:0 | 29-2 | 36°4 | 42-6 | 50°8 | 58:9 | 61-4 | 60°2 | 54°9 | 46°6 | 34-0 | 23-1 42°8 
NOLO ee te pee 25-5 | 23°83 | 39°7 1'45-5 | 54°3 | 55°9 | 64-1 | 62-4 | 55-8 | 45-9 | 36°4 | 33-2 45-1 
72 Bt Keema eal SP ee 18°1 | 28-7 | 39°3 | 43-5 | 52-1 | 57-6 | 65-3 | 63-1 | 54-0 | 45°6 | 29-5 | 29-7 43-8 
LOLZ oA. ae ees 22-6 | 36°0 | 39-0 | 46°5 | 54°8 | 62-3 | 64-5 | 61-5 | 54-7 | 43-5 | 38-0 | 30°8 46-2 
IOUS erect cele 19ST Sets aoe. GAS 7 | Oe eS amt Ol Su Ole eee 49°+Q 1 .34¢ 8 Piolo ble ate ee 
ROU arte 30°4 | 30°4 | 39°4 | 47°6 | 54°7 | 58-7 | 64°9 | 64°8 | 53°4 | 48°4 | 37-0 | 27-3 46:4 
ISIS ee 28:0 | 35°7 | 42°7 | 50-0 | 55-1 | 61-1 | 66-2 | 66-7 | 55°9 | 47-3 | 34-4 | 28-9 | 47 e7 
Means..;'... 5.21. 22-8 | 30°0 | 39°4 | 45-8 | 53-4 | 59-0 | 64°3 | 63°2 | 54°5 | 46°3 | 35°4 | 29-2 45-3 va 
PENTICTON—Elevation, 1,150 ft. 
LOOTEEL are: PSN eG) hes ae ot Pee Rac g: AEH ONY Petia ein abit E Fat a 67/381) G3" SVoleS) | Poe 2. 41-4 Shot a ee ee j 
LOGS, WS geet 31-7 | 31-8 | 39°6 | 47-0 | 55-2 | 63-4 | 68°5 | 65-5 | 57-5 | 47-7 | 41°8 |......1..... 0. 
TGOUE TB veer 17-9 | 33:6 | 40:0 | 47-2 | 54°0 | 61°6 | 64-6 | 63°6 | 58-6 | 46°8 } 38-1 | 26°4 46:0 : 
TDIO-R ees 28231 252351 43235] 4953 1) 57°00) 59" 95672008 GleG 15628) 124990 ee eet oe 
OTe Ris cee ee ate a eee 38:4 | 44°9 | 53-9 | 60-9 | 66°3 | 64°0 | 55-9 | 46-7 | 33°7 | 30°5 |i........ 
BO ee ps ottees 26°5 | 35*1 | 33-3 | 47-7 | 55:6 | 63°8 | 64°5 | 62-1 | 53-7 | 44-7 | 39-5 | 34-0 46°7 
OVS este 22°6 | 23-9 | 34°8 | 48-0 | 54-6 | 61-8 | 65°5 | 66°0 | 56°8 | 45-0 | 38-9 | 33°3 45:9 
BRO Ee oe eR ea 34°3 | 30°4 | 41-0 | 50:2 | 56-4 | 62:2 | 69°6 | 67°8 | 56-2 | 49-8 |} 40°3 | 26-1 48-7 
Defi eae Smee fe He 26°8 | 36-4 | 42-7 | 52-6 | 56°4 | 62:2 | 65°8 | 70-2 | 57-0 | 50:7 | 35-5 | 31°3 49°0 | 
Means. f.cKiat 26:9 | 30-9 | 39-1 } 47°6 | 55:4 | 61:9 | 66°6 | 64:9 | 56-7 | 48-0 | 38°7 | 31°0 47°3 
PILOT BAY—HElevation, 1,780 ft. 
EET ECE AUNT GS UM ALIN PEE a Ue Ng LP eS ee A eas wie 34° 1 (83-8 [oon 
TSA ie ue 26:3 | 28-2 |'35-9 | 44-0 | 52-8 | 58-94! 68-0 | 67-2 | 54-3 | 46-5 | 39-8 | 30-3 || 46-0 
Nek e Es Pune Guay Apes 27-8 | 33-7 | 36-8 | 46-1 | 52-7 | 58-7 | 66-2 | 65°8 | 52-0 |} 49-0 | 38-4 | 31°8 46°6 
A806 0.y sth 29-7 | 35:4 | 35-4 | 4 BLP 1) |.62-6. | 60-70] 65.64) 5. ded suede Lace alae eee 
TT 7 aS Mea | Re OGIO PARC BURRuIM Coders PENG Meta Blan MRI NEC Ri ae the Eh 
5 eto he jmae ee nee Soa te | We pine NR Rie a I ees) Neue are 3°09 || 60°) |'°6620)1. 71°54) 58:07 |).44<5 | 3672) 1929-0) |e ee 
TSO een ae ne 27°7 | 25:2 | 34°5 | 43-6 | 50-4 | 58:4 | 67-8 | 59-4 | 57-6 | 45-5 | 438-7 | 43°6 46:5 
190G G5 cli wes 34-2 | 28-0 | 40-3 | 48-6 | 55-4 | 63-0 | 65-8 | 61-9 | 57-7 | 47-7 | 34-6 |......||.......- 
10K ae ae 29+7 120-5. | S807 aaa Bee ois Vee G (aes Pile ene lee ae 33-4. [teen | 
TOO 2 ents 28°3 | 33:7 | 37:4 | 45:3 | 54°0 | 57-7 | 63°8 | 66°8 | 57-0 | 50°2 | 36°6 | 30°8 46°8 
ROOS ecee en es 31-3 | 28-0 | 35-0 | 43-4 | 52-7 | 62-5 | 63-7 | 67-9 | 54-6 | 50-2 |......|......]].....0- 
Means........ 29-4 | 30-2 | 36-8 | 44-9 | 53-1 | 60-6 | 66-4 | 65-7 | 55-9 | 47-7 | 37-6 | 33-2 || 46-8 
PORT SIMPSON—Elevation, 26 ft. 
Tey RAEN REE TEV Tene NG Ty oh Gem I PE 51-8 | 56-5 | 56-5 | 53-1 | 47-1 | 40°8 | 38-4 ||....... 
1887 32:2 °|°93:7'1°36-1 | 40-4 | 45-9 | 51-4 | 53-4 | 54-5 | 50-7 | 46-5 | 38-5 | 32-8 3 
ESSSic een eec 25*1 | 38-0 | 38°7 | 41°8 | 48-3 | 53-9 | 55-1 | 57-1 | 55-1 | 47-5 | 39-8 | 37-4 44-8 
SSO ct eee 37-7 | 36°9 | 44°3 | 45°3 | 50:8 | 52°8 | 56°8 | 56-0 | 52-8 | 49-1 | 41-9 | 32-7 46-4 
US9O ce actaewes 27-5 | 30-2 | 38:6 | 38:8 | 49°5 | 53-9 | 56°3 | 57-3 | 54°1 | 47-3 | 45-6 | 35-8 4°6 
BOOM wee ace 42-0 | 30-0 | 37-6 | 43-8 | 48-2 | 52-5 | 55-0 |......]...... 46-0 | 41-1 | 37-7 Il.....e.. 
1802 2 Sua tjuetes 36°3 | 37-0 | 40-9 | 38-6 |......|...... 57-0 | 57-0 | 52-9 | 48-5 | 37-2 | 36-1 |]... 
TSOSR Ae ee eee, 34-2 | 29-6 | 37-7 | 42-7 | 48-1 | 50-8 | 56:0 | 55-9 | 51-0 | 44-0 | 32-7 | 35-8 43-2 
aio 7 SEN A area a 80°3 | 32:5 | 36-0 | 39°2 | 45°9 | 50°9 | 55°4 | 56°9 | 51-2 | 43-9 | 40-9 | 30-6 42°83 
1 heh! Fa Ra ea ei 25°8 | 37-2 | 37-5 | 41-3 | 48-7 | 51-9 | 55°9 | 54-4 | 48-9 | 48-6 | 40-6 | 36-0 43:9 
AS96006 cass. 28-6 | 35-4 | 35-9 | 40-4 | 48-3 | 51-9 | 58-1 | 57-8 | 53-5 | 47-9 | 28-2 | 39-9 |] 43-8 
TSOT Aes es\ae s 36-8 | 35-2 | 33-2 | 46°0 | 49°7 | 55°7 | 55-4 | 59-1 | 53-5 | 48-5 | 32-9 | 39-6 45°5 
ASOR tia kes 35:8 | 34-8 | 38-9 | 44:0 | 51°38 | 55-7 | 56°5 | 60°5 | 55-7 | 47-5 | 88-5 | 38-0 46°4 
TS9O eek 35-1 | 33-6 | 34°6 | 45°3 | 47-6 | 50°3 | 58-7 | 56-6 | 52-4 | 47-9 | 47-0 | 38-9 45°7 
1IOO SES rena 40:5 | 37-0 | 41°6 | 46:3 | 49°5 | 53-6 | 57°8 | 56-7 | 53-6 | 45-6 | 39-3 | 41-6 46-9 
19017 FN ee 34-8 | 35-0 | 40-0 | 42-0 | 48-0 | 53-6 | 56-1 | 57-2 | 52-4 | 49-6 | 41-0 | 39-6 || 45-8 
MOOZ es kes et 38-3 | 41-5 | 38-8 | 45-6 | 50°9 | 55-5 | 57-7 | 57-0 | 51-1 | 46-9 | 36-9 | 32-2 46:0 
NOOSE eee oe 37-1 | 34:2 | 33-7 | 42-0 | 47-1 | 53-9 | 56-9 | 57-7 | 51-7 | 44-0 | 39-0 | 39°6 44-7 
TODOS Ae Ce rae 34°8 | 28-5 | 34-0 | 43°4 | 45-9 | 50-1 | 538°5 | 55-5 | 51-6 | 48-1 | 48-9 | 39-3 44-0 
1 90D al eee 35-5 | 36-7 | 43-0 | 44°5 | 49-9 | 56°3 | 59-6 | 57-4 | 51-8 | 45-1 | 42-5 | 38°4 46:7 
VOOGI Eee Bee 83°0 | 88-4 | 40°4 | 45-0 | 50°6 | 53°3 | 58-8 |.57-0 |] 51-1 | 48-0 | 41-0 | 33-8 45-9 
1OOTARRE Tare ee 24-2 | 35-2 | 36-1 | 42:9 | 51°3 | 53°7 | 57°6 | 55°8 | 53-5 | 46-8 | 41-4 | 388-0 44-7 
19OSte eee ee S57 S429 oe 41-0 | 45-5 | 51-0 | 54°5 | 53-5 | 49-1 | 43-4 | 40-5 | 36-2 II....... 
1 ROT0 9 rey Ged ee 24-0 | 32-1 | 38-4 | 40°1 | 46-6 | 52-1 | 54:5 | 58-7 | 52-1 | 45-1 | 30-3 | 30-9 42-1 
AOLO ee eee 332111 '°380°3:| 8878p 4024) ATs Fy 48-0 UP ere iD oy oe Pe Ee a eee 
Means........ 33-3 | 34-1 | 38-0 | 42-5 | 48-5 | 52-7 | 56-4 | 56-8 | 52-3 | 46-8 | 39-2 | 36-6 Il 44-7 
PRINCE RUPERT—Elevation, 170 ft. 
19O9 Fee ae as 23-2 | 32-9 | 39-0 | 40:2 | 46-6 | 51°8 | 54°7 | 53-6 | 53-6 | 46-1 | 36-8 | 31-6 42-5 
1910 IRs sche Sot Tl Soe a tee We ite ee ieee 54°8 | 55°1 | 50°8 | 46-7 | 38-9 | 39-8 |]........ 
BOD seats ce 26-1 | 34°5 | 37-0 | 38+1 | 46-0 | 48-9 | 56°4 | 57-0 | 55-4 | 48-4 | 37-0 | 37-0 43-4 
Ae hes oe 34-5 | 41-6 | 40-7 | 48-1 | 52°3 | 52°6 | 57°5 | 55*1 | 54°8 | 48-0 | 41-1 | 38-9 46°7 
CTR ae Sig 29-7 | 37-4 | 37-4 | 43-3 | 48-7 | 56-0 | 56-2 | 58-0 | 53-3 | 45-1 | 42-6 | 41-3 || 45-8 
aL! nF Ne pare anaes 35°7 | 40°5 | 42-9 | 46°8 | 49-8 | 54°8 | 54-9 | 56-2 } 51-8 | 51-5 | 41-0] 35-1 46-7 
MOVE See et 41-2 | 39-9 | 46-3 | 45°4 | 53-0 | 54°0 | 58-0 | 60°2 | 54:7 | 46-6 | 39-0 | 37-7 48°0 
Means........ 31:9 | 37-1 | 40°5 


42-8 | 49-4 | 53-0 | 56-1 | 56-4 | 53-5 | 47-5 | 39-5 | 37-4 45-4 


va 


‘ 
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TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 
Year | Jan. | Feb. | Mar. | April | May June | July | Aug. Sept. | Oct. Nov. Dec. | ne 
PRINCETON—HElevation, 2,111 ft. 
LESAU hla fons ail | pe ie IO LS ts 1s ok OE A Se ee ae a0 (rR 63:0 | 62°5 } 64:2 | 37-5 | 24-2 | 238-7 Woo... 
PSO een Ste eae ALL oricra 19S | 30°7 || 43°31. 50*6 | 55°S-1 6leS-1 61-6") 58-3: ) 42°7) 35° 5.h 18-0 Te ce = 
Toh? (ele Rea eas 16-5 | 31-8 | 37°8 | 46:8 | 54-7 | 57-0 | 60-7 | 63-4 | 52-1 | 45-4 | 37-0 | 24-1 43°9 
BOG Reeds atc exe WSS ed ee ace Oe [ea «A kwdiw sd ounln 5b'S | 65°2)) G36 1 b3a<S | 44°8° [22-8 hai ee hi ond oan 
SOT Setooels he 6 20-0 | 22-7 | 22-6 | 45- 55°5 | 538°6 | 61:8 | 68:0 | 52-0 | 48°9 |...... DOES UE Tic aretat 
ESOS te cuisines RONG trae: tol tebe easel oe ae hele a a bi 63-6 | 66-9 | 54°6 | 42-7 | 30-8 | 16°0 ]I........ 
Ub ye Geta OOS e ihe ont sind i Rab al BS eR | bodega sd | SER ie a Naaman 9 PRN Ree. Aral pg | UL ge IB EP geal | WARE Bk Vo 
BUNGEE eae ARCS Pee ES tux Lan Ie Smead RS Tats Ce ATE seth oa LS esse O oe cds wamublece selec aede hbo cars : 
POLS aA S 18-8 | 25-9 | 39-8 | 43-0 | 53-3 | 54-2 | 61°9 | 65-2 | 5°22 | 47-9 | 35-8 | 24°7 43°6 
WOO Bes peice. ays 19-7 | 27-7 | 33-8 | 438-8 | 52-0 | 54°8 | 60°3 | 60°7 | 52-1 | 45°6 | 28-6 | 15°6 41°2 
MTOR eee 17-6 } 15-1 | 24-8 | 40-3 | 49-7 | 62-0 | 60-3 | 61-3 | 50°8 | 44°6 | 30°2 | 26°1 40:2 
OOS s fal.'s cc co 20-7 | 19°4 | 28-7 | 45-8 | 49-8 | 57-0 | 63°8 | 63-9 | 56-2 | 45-0 | 36-6 | 24°5 42°6 
OOD Se kick eal 18-9 | 17-8 | 39-1 | 45:6 | 51-2 | 58-4 | 64°9 | 61-7 | 54°4 | 37°6 | 31-6 | 27-0 42°4 
BOG SEA 2): 21-1 | 29-2 | 34°0 | 47-6 | 53-2 | 55-7 | 69°4 | 63-3 | 54-4 | 45-0 | 30-9 | 22-0 43°8 
TOOT Gees fe —0°6 | 24-8 | 29-9 | 41°3 | 53-0 | 56-6 | 63-4 | 58-4 | 55-0 | 47°4 | 33-7 | 24-0 40°6 
MOOS Fite eek Sok 18-1 | 22-2 | 32:0 | 44-2 | 50-1 | 57-6 | 64°9 | 60-9 | 52°3 | 42-8 | 35-2 | 17°6 41°5 
aI) 00 Say eee 2°2 25-1 | 33-0 | 40-5 | 48-6 | 56-3 | 60-6 | 59°2 | 55-4 | 40-2 | 29-9 | 17-9 39-0 
DORON eta 17-2 | 13-8 | 36°8 | 45-7 | 53-5 | 55-1 | 61-9 | 58-2 | 53-9 | 44-1 | 32°4 | 25-9 41°5 
MOT diet eos 10°5 | 17-8 | 34-6 | 41-4 | 49-3 | 56-6 | 63-6 | 60-6 | 51-9 | 438-1 | 24-3 | 21°8 39°6 
Mae ateiciabicnd.. 15-6 | 27-9 | 28-9 | 44-6 | 53-5 | 60-7 | 62-1 | 59-5 | 51°8 | 58-5 | 32-2 | 23-1 42°8 
OT Shoes cmes we Me 11-4 |} 16-1 | 30-4 | 43-4 | 51-0 |] 57-9 | 61-6 | 62-6 | 51-9 | 39°7 | 31°7 | 24-1 40°2 
5? ye ree are 24.5 | 23-9 | 35-5 | 46°8°| 52-6 | 56-9 | 64:6 | 62-1 | 51°4 | 45-5 | 33-6 | 15°6 42-8 
LOLS e eed. ae 16:5 | 28:9 | 40-2 | 49-0 | 52-4 | 58-2 | 62:9 | 65-7 | 52°9 | 45-0 | 26°5 | 19°3 43-1 
vieans 3... fess 16-1 !' 23-4 | 33-0 | 44-4 | 51-8 | 56°8 | 62°9 | 62-4 | 53°6 | 44:2 | 31:2 | 21-7 41°8 
QUATSINO—Elevation, near sea level 
SO) See ere ee EG ER ee Ce UR oe eR cok ol Skll oecced Shad Regkaniens 56-9 | 59-0 | 49°9 | 48°8 | 48-7 | 39°O I|........ 
USOC... 2. toe: 36:0 | 39°5 | 37-0 | 41-0 | 46-9 | 51-0 | 58°8 | 58-4 | 53-2 | 48-5 | 33°9 | 41-0 45-4 
Doar ctar ke ust 38°9 | 38°3 | 35°3 | 45°8 | 49-2 | 53°8 | 55°7 | 59°6 | 53-3 | 49-0 | 37-7 | 41°5 46°5 
BOS sit tae 37°8 | 38°5 | 39°8 | 43-2 | 49-5 | 54-1 | 57-2 | 60°4 | 55-3 | 48-1. ] 41-0 | 37-6 46:9 
Mesh ee A ore a 38-4 | 37-7 | 37-9 | 42-3 | 46-5 | 51-6 | 59-4 | 56-9 | 55-0 | 47-1 | 47-9 | 42°9 47-0 
AT ONES eee a7 | pe rene! (peace ee 43*7>}- 4493 | 49-6 7 549 1, 59+2: | 57-4 | 54-6.) 47-2 | 40°6 | 44-4 Weck e 
AO OMe ema nrae POSS yes iF daa Ls Pe Nc i Rea er belt aig! 1D oI 54-3 | 59-2 | 53-4 | 51-9 | 40°8 | 40°9 j]........ 
POOZ Merwe tt 38°6 | 41-3 | 39°3 | 45-1 | 50°5 | 53°7 | 56-7 | 58-6 | 53-1 | 49-7 | 42°6 | 37°8 47°3 
NODS eon aeae.e 39-0 | 35-1 | 36-8 | 42-2 | 46-6 | 55-8 | 57°6 | 57°9 | 52-1 | 48-7 | 40-7 | 41°8 46:2 
OAs ect tetra. ahal becasue eters oo: | 37°98 | 45-9 47°9 1 52°5 | 55°38. | 56-0 | 53°38 | 50-5 |. 45-9 1 40° So ae. é 
TOO arasets ae teks 36-7 | 38:3 | 48-5 | 44-9 | 48-6 | 54°3 | 58°2 | 56-7 | 53:0 | 45°8 | 44°2 | 41°8 47-2 
TO0G se wits sees 37°9 | 40:0 | 41-1 | 45-1 | 49-8 | 53-4 | 59-6 | 58-0 | 52°6 | 49°5 | 42°6 | 38°3 47°3 
SOT Ore ty Weed a) CRP | ENG Bh Ra Ses | i eae) RARE REN (eae A FF? SO SARE ALE ES hal ee Sra BS meal casks Lk SON eet aE ote onal ct he oben 
TAY Cres Ryo: alae rary ROP ca, Sita GA athe rte, BARD aby ee (DRAB eh 48-8 | 53°3 | 58°1 | 58-1 | 52-9 | 48°5 | 44-6 | 38-0 |]........ 
OOO NE fiche 6 onl > BOO Set oole | aossli, 41° lope Ort 6622) | S4°4°10-. i ie AN NTS ore) He ahs odes , 
VOLO Sitka o< he 35-9 | 35:9 | 42-1 | 42°38 | 50-4 | 50°9 | 56°5 | 56-2 | 54-2 | 48-8 | 42-2 | 42°6 46°5 
DOAN ots aa cietaths Sede. Sob 4s 2 41-0. 46" ¢. 1 5039 |. 57°84 57-9 | Sle2 to... ADB bra OSS), te. oe ens 
OVS eas sc ouee 38°9 | 41-6 | 40-2 | 45-1 | 51-8 | 56:0 | 59°6 | 58-2 | 53°4 | 46°7 | 43-1 | 40-1 47°8 
rH bea RS Sa? 1 aera. Wt 4OKS: 1 osc 49-5 | 54-6 | 58-1 | 58-3 | 52-9 | 45-1 | 41°8 | 42-3 |/....... - 
OTA AE eae a 2.¢ 37-7 | 39-8 | 42-9 | 47-6 | 51-7 | 54-5 | 59-0 | 59-2 | 52-9 | 51°6 | 48-4 | 35-8 48°0 
OU A) tbs shire 38-5 | 40-4 | 46-2 | 49-2 | 54-5 | 58-0 | 60-1 | 61°8 | 56-4 | 49-8 | 39°9 | 38-5 49°4 
Wreansie J 08 04. 39°1 | 40-6 | 42: 44-2 | 49-1 ! 53-7 | 57-9 | 58-1 | 53°38 | 48°6 | 42-1 | 40°0 47°4 
QUESNEL—Elevation, 1,700 ft. 

SO sites vege acerbic. te ace 11: 26°5 | 39-1 | 51-9 | 538°5 | 60-7 | 60: Dead sale terete bold (ges 
SO Aen ths se es samosas a lee 293 4n tate EOL 1h OS" Ot Gae h oh she leaned Set Sh | eon Loe lig ea etetohe ls 
TSODs 2s A 8°3 21-1 | 32-1 | 42-8 | 46-2 | 57-5 | 60°3 | 58°3 | 44-5 | 48-0 | 38-0 | 20°8 39°4 
TSOGR S. shese costs 1 eid Ol hee cee 85°55 0840 i 4e Ocoee er Garter be! Shy eee be he Te 24 eS AP so Xe severe 
DRO Tarts alesis sie T2*9" 16 20-29. 155. | 45-8) Sa°8: (/62*1 | 58<S5/' 61-8" 1516. 1.45990) oe... DUS Lp oblate stare - 
SORTER Fae eee li site eeaulicla eestodis atec cts ce ADAG) ee ell Se fee as 64°5'}.53°8 | 40-2 |°26*0 | 17°83 fle... es 
PSO Ss cariscc ar 22-5 | 16-5 | 23-8 | 40°4 | 47-6 | 56°3 | 63-4 | 58-3 | 52-1 | 37-5 | 41°2 | 29°3 
EOIOOW  echle s alk 24-6 | 20°6 | 31-0 | 44-8 | 52-7 | 56-4 | 61-1 | 57-5 | 52-1 | 44-0 | 32-6 |] 38-0 
MOQ aes g olereces 20: 7 [e212 \n3e" 45-5 | 54-2 | 56°1 | 60-4 | 60-0 | 56°5/ ..... 4 Oe vole Oo ee eee a 
LOO2 Ys Hous viaee ZO SO a erasers | Grcph reek oils ora nee Sf IA emer | etcte vate IR chee 60:0} 52=9) 1 50-3) 1-262 | 19"5 i]... sees 
BOOS Sais. vices ZASSHI ET er Laie crn etalts crear eee wield 64-1 | 64°1 | 61°3 | 50°2 | 46-5 | 30°4 | 29°6 j]........ 
VO Ses icles etesat 18:5 8-3 | 19°5 | 47-6 | 50-2 | 58-3 | 62°6 | 61-6 | 54-5 | 45-2 | 40°3 | 23°5 
T9OD exile ous os 15-4 | 15:8 | 41-0 | 45°6 | 53-9 | 60°6 | 66°7 | 60°5 | 53-4 | 40-1 | 32°3 | 26°5 
1906..... eee eft 15°6 | 25:2 | 33°4 | 47+1 | 55°3 | 57-2 | 68-6 | G3°1 | 51-9 | 45°7 | 32:4 | 14°2 
LOO Sraak chcuhis -—9-8 | 18:0 |] 27-2 | 40-8 | 54-4 | 57-8 | 63°8 | 58°4 | 53-4 | 46°1 | 34°5 | 25°3 
LOOS charlie tare n ase 20-5 | 19°2 | 28-8 | 40-4 | 50-9 | 56-0 | 61-2 | 59°0 |} 48-9 | 39°2 | 34°3 | 18°2 
LOOG es LU Moers —3°5 | 14°8 | 33-8 | 38-4 | 48°3 | 58-5 | 60:2 | 56°4 | 53-5 | 42-1 | 20-2 | 22-9 
LOT OMe MRR ny 17:3 | 18-7 | 36-5 | 42-2 | 51-8 | 54°8 | 59-8 | 58°3 | 49-9 | 39°8 | 29-4 | 22-4 
POUT tc 3°3 | 125 | 32°4 | 37-1 | 50-2 | 55-1 | 60-5 | GO-1 | 53-5 | 41-7 | 20°4 | 21°5 
1150) (PAE Aaa ee 8-2 | 28°6 | 23°8 | 43-2 | 55-0 | 59-3 | 61-0 | 60-2 | 52-1 | 40-9 | 31-9 | 23-0 
MOUS Maite a tase 8:0 ° 3 ol oi. °8 : -0 | 39-6 | 32-4 | 28-9 
OTA as cre se oie 20:0 oa | *7 “0 °4 | 45-2 | 32:9 | 13-2 
OL isk ete teva ciel s 17-6 +5 *8 “5 *4 ) 42-5 } 21-1 | 23-1 
WIEANS', <itcaistes 13°9 °6 -0 6 °0 an °2 
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COMMISSION OF CONSERVATION 


TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year | Jan. Feb. | Mar. | April | May | June | July | Aug. | Sept. Oct. | Nov. Dec. | cerca 
QUESNEL FORKS (BULLION)—Elevation, 2,275 ft. 
LES eae oped | ine ey we Repepergen sl ae cee’ Wie Ae Bees Bee: 57-6 | 56°3 | 6193 | 50-4*| 48-0 | 15-4 | 24:3 [y........ 
OOS ae coy teen 22-1 | 23°9 | 25°9 | 23°4 | 52-0 | 56-7 | 60°2 | 65°4 | 53-6 | 40-2 | 26-3 | 20°6 39:2 
SOO setts cele ae 20°5 | 15°9 | 22.7 | 37-2 | 45-1 | 52-9 | 61°0 | 55°5 | 52°8 | 38:8 | 41-4 | 25-9 39-1 
TIOO eee 26:8 | 22°3 | 31-6 | 44°6 | 50°6 | 57-6 | 59-5 | 54-7 | 49-6 | 39°9 | 27-2 | 33°5 41°5 
ROO Ure Sette 18:4 | 21°7 | 34°2 | 37-8 | 50:4 | 52°6 | 57°4 | 60-5 | 48°9 | 49-4 | 36-7 | 28-4 41-4 
RUD teins eae 21-0 | 30-4 | 28-4 | 38:6 | 50°5 | 52-7 | 58-0 | 55-4 | 46-4 | 42-9 | 26-0 |,15°5 38°8 
ASOS AS. ee 19-7 | 22-1 | 19-7 | 86-5 | 45-7 | 58-3 | 56-1 | 55-2 | 43-9 | 41-0 | 28-6 | 27-5 37°9 
TOS Sere a's 18-5 8:0 | 20-9 | 43-9 | 46-6 | 54°2 | 60-1 | 57-5 | 50-0 | 43-7 | 38°9 | 25-1 39°0 
LUA Sie ak Psa 16-1 | 19-6 | 37-6 | 41-5 | 49-6 | 55-5 | 61°4 | 56°4 | 49-9 | 35°5 | 32-2 | 27:5 40°2 
TOQG MA ee 18-3 | 25:6 | 30-2 | 48-8 | 51-0 | 53-4 | 65-5 | 56-7 | 48-0 | 41°6 | 29-7 | 17-4 40°1 
Means........ 20-2 | 21-1 | 27-9 | 38-6 | 49-1 | 55-1 | 59-6 | 57-9 | 49-3 | 41-6 | 30-2 | 24-6 39-6 
REVELSTOKE—Elevation, 1,476 ft. 
CS ae CSS | BA ee re tie) eee 54:6 | 60: 65°91 69-25] 56:2 | 43°7 | (33°24 22-7 ||. 2202s. 
BOOT en Aina Dept ta A ae REY. SLID | A0° Ca 493m LOSt oa) pascal see) kl ae Bi) Mew Ee ae 25° Shee aes 
ee Mate eietera tees 30:2 | 22 BOSS] AT Lu SEO Qa be sre te ke weee | ates acl] ee hac cel ds pecoece| (anette | anekctisis ell | el aeetenerenens 
POOR isl ccee ed cc cecalscccs | 86°68 | 47-0 4 80-2 | 56-7 1 67-4 | 49-5 | 45-4'] 36-701 20.5 cg eam 
OOS ate sit umes TOA 25994) (392 | APB a Glie74| ae each ee 47°45) 41°60) 308 00129" Oo lee ee aes 
LOGAN ip biota 25:7 | 19°7 | 29°6 | 44-0 | 49:9 | 56°8 | 65:0 | 63°9 | 53°6 | 44-5 | 38-6 | 30°8 43°5 
TESTO eae REE 24-2 | 18°3 | 37:5 | 45:2 | 50-9 | 58-0 | 64°8 | 61°8 | 53-1 | 38°6 | 34*3 | 30-2 43-1 
LOG ee eee 25:7 | 29°3 | 32°4 | 46-8 | 54-0 | 56-1 | 68°6 | 61-6 | 53-0 | 44-6 | 31-5 | 26°8 44-2 
WOOT ae Wavaioes 4-2 | 25°6 | 31-8 | 39°9 | 52-5 | 57-8 | 63°6 | 57-9 | 52:9 | 46-2 | 37-0 | 29°8 41°6 
OOS ae ee te ate 26°3 | 25°1 | 33°5 | 43-2 | 52-1 | 59-7 | 64-5 | 63-6 | 52-7 | 43-1 | 38:0 | .22°8 43°7 
LODO es ete ae ate De 5rl 27-1 | so-2. | 40°5 | DL Gal bSe2)) Oo aap oo a | O65 1 4473 (to2eg aieleas 41-1 
NOLO AG hee se 22-0 | 16:7 | 38:6 | 44°9 | 54:0 | 57°7 | 63:9 | 59-8 | 54°9 | 44:7 | 33°5 | 30-7 43°4 
OTA ates 14:2 | 20-4 | 34:2 | 41-1 | 50-6 | 60-2 | 61-0 | 59-3 | 52-8 | 42-6 | 25°7 | 25-6 40°6 
LO ee ec amin 17-0 | 31-1 | 31:2 | 45-4 | 55-9 | 63-9 | 62-2 | 60-9 | 52-0 | 41-0 | 34:5 | 29°3 43:7 
GAG eee ae oe 16-9 | 19°6 | 29-3 | 44-2 | 44-8 | 61-6 | 63°4 | 63°5 | 53-4 | 42-3 | 33-2 | 25-1 41°4 
OTA ok: 27-8 | 24°8 | 33:9 | 44-9 | 538°5 | 58°6 | 65-1 | 62-4 | 52°7 | 45-2 | 35-4 | 18°8 43°6 
ODS See Ris oe oes 20:5 | 32-1 | 39-1 | 48:6 | 55-1 | 58-0 | 63-0 | 66-2 | 51°9 | 44°2 | 32-0 | 26:5 44-8 
Means...:.... 20:5 | 23-7 | 33:3 | 48-3 | 55-0 | 62-5 | 63-6 | 62-0 | 52:8 | 43-4 | 33-8 | 26-4 43°4 
RIVERS INLET—Elevation, 20 ft. 
OOS uote ieee 31°9 | 32:8 | 37-2 | 40-3 | 49:2 | 53°5 | 58-5 | 60-9 | 51°4 | 44°5 | 40°2 ) 33°3 44-5 
ISG Ate oe 31 38:0 | 39:0 | 43-5 | 50-8 | 55°4 | 59-1 | 57°8 | 49°8 | 50-0 | 41°7 | 36°5 46-1 
SOG ees bran: 30:4 | 30°7 | 37-4 | 43-2 | 49-5 | 53-2 | 61-5 | 60°8 | 55-3 | 47-9 | 31-2 | 39°3 45:0 
Rahs fees Sat Oe 37°0 | 36-4 | 35-3 | 45-4 | 50-1 | 54°5 | 55-3 | 60-0 | 53°6 | 49-0 | 35°9 | 39°0 45:9 
1faht OG seakt ahem 36°6 | 38:0 | 39:0 | 48-8 | 52-0 | 55-5 | 58-4 | 60°3 | 55:1 | 46-8 | 38-3 | 36-9 46-7 
AS00725 oe 65 ots 35-1 | 34°6 | 37-7 | 42-7 | 48-5 | 52-6 | 61-8 | 57°6 | 55:5 | 45:8 | 46-6 | 38°8 46°5 
WOO Fee 38°5 | 36°3 | 43:4 | 45-6 | 49-5 | 56-4 | 59-3 | 58-5 | 54°8 | 45-8 | 38-7 | 41-6 47°4 
MOG ran tawian oe 32°5 | 36°4 | 40-1 | 42-4 | 49-1 | 53:1 | 55°7 | 58-3 | 53-9 | 52-0 | 43-1 | 37°0 46-1 
A902 eo cise dilie 35°3 | 40-6 | 38-3 | 45-6 | 51-9 | 55:0 | 57:5 | 57-8 | 51°8 | 49-0 | 37°6 | 33-6 46°2 
AOOSY Sao). cies 36:4 | 34°7 | 35°6 | 42-6 | 48-2 | 55-7 | 57-6 | 58-9 | 51°5 | 47-2 | 38-0 | 40-0 45°5 
MOOS Screens 34°6 | 30-1 | 35.4 | 46-1 | 47-9 | 52-0 | 56-5 | 57:5 | 53°9 | 49-1 | 44°5 | 38-3 45°5 
MOOS siesta c eierst 35:8 | 36°0 | 44-1 | 46-1 | 50°4 | 56°5 | 60-4 | 56-9 | 51-6 | 43-9 | 41°1 | 38°4 46°9 
EOOD sey cameron 34°7 | 40-7 | 41°6 | 45-6 | 51-3 | 53-4 | 58-9 | 58-4 | 51°38 | 47°38 | 40°3 | 34-2 46°5 
Means........ 34:6 | 35°8 | 38:8 | 44-1 | 49°9 | 54°4 | 58°5 | 58-7 | 53-1 | 47°6 | 39°8 | 37°5 46-2 
ROSSLAND—Elevation, 3,400 ft. 
D900 Meee, oe 28°6 | 23-2 ! 39-2 | 48-4 | 52-7 | 60-2 | 62°9 | 58-5 | 54°6 }) 41-7 | 30°3 | 32-0 44°4 
1905..........]| 24 *9 |'23-4 | 38-7 | 44-4] 49-0 | 55-4 | 63-7 | 61-7 | 53-6 | 37-4 | 31-5 | 26-3 || 42-5 — 
MOOG HS 2 eis 25°9 | 28-4 | 31°3 | 48°0 | 49-3 | 53°8 | 68-4 | 61-7 | 54-1 | 44°8 | 29°6 | 27-1 43°4 
BOGUS. eects 13°7 | 28-2 | 31-1 | 39-3 | 51-9 | 56-1 | 62°3 | 55-7 | 51-6 | 47-4 | 34°1 | 26°6 41°5 
MOOS eet Ais alates 24:5 | 25-7 | 32-4 | 42-3 | 48-2 | 55-9 | 63°8 | 60-5 | 53-4 | 42-6 | 37-0 | 22-3 42°4 
OOO atest 14-7 | 27°5 | 33:1 | 38°9 | 48-2 | 61-7 | 59°7 | 59-5 | 55-1 | 42-9 | 32-9 | 19-6 41°2 
NOLO a5 fees « 22°3 | 20:5 | 38:3 | 47-1 | 54°6 | 56°3 | 65:8 | 59-3 | 54-5 | 44-1 | 32-8 | 29°0 43°7 
JED Esse a SA Aye 20°5 | 24°5 | 36-7 | 42-1 | 48-1 | 58-3 | 64:1 | 60-4 | 50°8 | 41-9 | 27-4 | 23°8 41°6 
NOUS Hoe Sonis sc 21-05) SleOil eee 43:1 | 52°4 | 61°4 | 60:3 | 58-0 | 50-2 | 38-6 | 32°9 | 26-5 jl........ 
NOUS ce etcltets ee 19*3 | 19-9 | 29°7 | 41°8 | 50°3 | 57-4 | 61-2 | 62-6 | 53°5 | 39-1 | 32-5 | 26-0 41°2 
OTS So eeleciee < 28°8 | 25°6 | 35:4 | 44°6 | 51°8 | 55°4 | 66°4 | 65-5 | 51-4 | 44-9 | 34-2 | 20-4 43°7 
TULG te cee es 22:8 | 32°2 | 38:6 | 49°4 | 51°4 | 55:2 | 61-0 | 68-2 | 52-2 | 43:9 | 29°7 | 24-0 44-0 
Means... 6. 22:3 | 25:9 | 35:0 | 44-1 | 50°7 | 57-3 | 63-3 | 61-0 | 52-9 | 42-4 | 32-1 | 25°3 42-7 
SALMON ARM—Elevation, 1,150 ft. 
1893 2: 62°9 R 5 


METEOROLOGICAL DATA—TEMPERATURE 585 


TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


Year || Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Deo. {| Anau! 
SALMON ARM—Continued 
BOs aes. 12-4 | 28°90 | 87-3 | 44-3 | 53-3] O21) 00-9) OFS] 586] 409] 375) 220) IO 
Bea is ce 24-8 | 23-1 | 42-7 | 49-8 -6 | 65-5 | 62-3 | 56-1 | 46-0 : 
7 Sane 8-9 | 21-2 | 33-3 | 44-6 66-5 | 63-0 | 53-8 | 44-3 
ie a 20-7 | 24-1 | 31-0 | 46-9 63-3 | 61-6 | 52-4 | 43-0 
MIS oa. c,, 16-0 | 16-8 | 30-3 | 45:8 63-8 | 64-8 | 54-3 | 42-5 
Ee gee nags 30-2 | 26-2 | 37-9 | 48-7 67-0 | 64-8 | 54-0 | 47-6 
(eae 22-1 | 32-7 | 42-1 | 50-7 64-1 | 69-5 | 56-1 | 47-9 
Cyne 0-0 35-4 3-8 | 54-3 | 45-0 


ES Ce rae | Pee 40-5 | 39°0 | 44-9 | 50°6 | 56-8 | 61-4 | 60-1 | 52-7) 48-0 | 33-0] 41-7]|........ 
ee he 37-2 | 38-9 | 37-5 | 47-8 | 54-2 | 58-9 | 50-8 | 62-3 | 53-3 | 48-0 | 39-5 | 39-2 || “48-0 
Re ee 36-9 | 41-9 | 39-4 | 46-4 | 52-9 | 57-7 | 60-2 | 61-4 | 56-0 | 48-2 | 40-5 | 37-3 || 48-2 
ee ye 35-6 | 34-6 [39-9 | 45-6 | 48-4 | 55-0 | 61-9 | 57-0 | 54-3 | 47-0 | 48-6 | 40-6 |] 47-3 
UTS RR i 40:3 | 37-5 | 44-7 | 48-1 | 53-5 | 57-5 | 68-0 | 58-6 | 53-3 | 47-7 | 38-1 | 41-5 || 48-5 
7 ne ES 34-6 | 38-3 | 42-9 | 44-6 | 52-7 | 54-9 | 58-3 | 60-2 | 53-1 | 51-1 | 45-0 | 33-3 |] 47-8 
(2 ora 35-2 | 41-9 | 42-1] 46-0 | 53-6 | 56-4 | 59-2 | 59-3 | 52-5 | 48-3 | 41-4 | 37-9 |] 47-8 
Lt ee 37:8 | 34-5 | 37-6 | 44-5 | 51-2 | 57*5 | 58-9 | 58-8 | 53-0 | 47-5 | 41-2 | 38-9 |] 46-8 
DOR ie nace. 37-0 | 36-2 | 38-9 | 47-9 | 51-5 | 55-4 | 60-0 | 58-0 | 54-1 | 49-2 | 45-8 | 40-2 || 47-9 
OT a 36:9 | 37-1 | 45-2 | 47-6 | 52-1 | 57-7 | 61-3 | 58-9 | 54*7 | 43-9 | 40-9 | 39-3 || 48-0 
1 i: ee 38-9 | 39-6 | 41-4 | 49-0 | 52-5 | 56-1 | 63-4 | 60-1 | 54-5 | 49-1 | 41-1 | 38-1 || 48-6 
eee eae 26:3 | 37-5 | 39-5 | 44-9 | 53-3 | 55-0 | 61-2 | 57-2 | 54-0 | 49-9 | 45-5 | 39-6 || 47-0 
TOUS nian ae 38-6 | 38-4 | 41-9 | 46-6 | 51-7 | 56-9 | 61-8 | 59-8 | 52-7 | 48-0 | 46-8 | 36-5 || 48-3 
NOOO Fe. 5 oy ene 29-3 | 39-1 | 41-2 | 45-6 | 50-9 | 56-9 | 59-1 | 57-2 | 54-9 | 48-6 | 42-6 | 33-4 || 46-5 
PPA oa eae 35-4 | 33-4 | 43-4 | 45-9 | 53-6 | 55-4 | 59-8 | 56-7 | 54-4 | 49-0 | 42-2 | 40-8 || 47-5 
POUR est. ha, 31-6 | 35-8 | 40-9 | 43-1 | 50-9 | 55-6 | 61-6 | 59-0 | 53-9 | 46-8 | 393 | 39-8 || 46-5 
py 36-1 | 39-8 | 38-5 | 46-2 | 53-2 | 57-8 | 60-7 | 59-4 | 53-5 | 46-2 | 43-1 | 39-2 || 47-8 
VE Sa 32-0 | 30-4 | 39-0 | 46-6 | 52-1 | 57-7 | 60-8 | 61-2 | 52-9 | 45-7 | 40-9 | 38-4 || 46-5 
CAV Vieas tap Sean 40:7 | 38-0 | 42-6 | 47-8 | 53-1 | 57-1 | 61-6 | 58-8 | 53-8 | 50-6 | 43-8 | 34-2 || 48-5 
Pt. 37-2 | 41-0 | 45-3 | 50-2 | 54-2 | 59-2 | 62-2 | 63-0 | 55-5 | 49-7 | 40-6 | 39-2 || 49-8 
Means........ 35:7 | 37-8 | 41-0 | 46-5 | 52-3 | 56-7 | 60-6 | 59-4 | 53-8 | 48-2 | 42-0 | 38-7 || 47-7 
SUMMERLAND—Elevation, 1,100 ft. 
vk BEES | BGS PE! RRR ERY Riker Caer cn 69-8 | 62°21) 57-1 | 49-2] 37°3 | 29-8 ||........ 
LS Saag ee 26:6 | 26-5 | 36-3 | 47-5 | 54-4 | 63-4 | 70-8 | 67-9 | 57-1 | 45-8 | 39-9 | 25-1 || 46-8 
ee 12-4 | 30-4 | 39-5 | 44-7 | 53-6 | 62-3 | 65-9 | 65-3 | 60-9 | 46-8 | 36-3 | 23-0 || 45-1 
WO es cer 24-0 | 21-9 | 43-6 | 49-3 | 59-0 | 59-8 | 69-5 | 63-0 | 57-2 | 46-8 | 35-8 | 30°6 || 46-7 
AOUL Sots, 17-3 | 23-0 | 38-3 | 44-9 | 53-1 | 62-0 | 68-7 | 65-6 | 54-6 | 46-3 | 29-0 | 27-3 || 44-2 
Teo eg. 21-5 | 31:0 | 34:4 | 47-3 | 57-1 | 65-5 | 66-1 | 62-4 | 54-2 | 43-3 | 36-3 | 28-8 || 45-7 
Wigs - ot 18-4 | 21-0 | 32-2 | 46-0 | 54-8 | 62-5 | 60-8 | 66-3 | 55-9 | 43-2 | 36-2 | 29-6 || 43-9 
NOUAT as eek 30:0 | 25-5 | 38-3 | 49-2 | 56-2 | 60-0 | 69-6 | 68-6 | 54-7 | 47-8 | 37-3 | 21-5 || 46-5 
TOTS tas ou 22-2 | 33-3 | 41-4 | 52-1 | 55-0 | 62-0 | 65-8 | 71-3 | 56-5 | 47-9 | 31-9 | 28-1 || 47-3 
Means........ 21-6 | 26-6 | 38-0 | 47-6 | 55-4 | 62-2 | 67-4 | 65-9 | 56-4 | 46-3 | 35-5 | 27-1 || 45-8 


SWANSON BAY—HElevation, near sea level 


BOD steleta acts. a> 37°4 | 36-4 | 41- O028 eae Pet's oe Le ee Arp acy a hy capi Bl ieee eat | ES ere 
HOM US. od aise sain 40-8 | 37-3 | 45-7 | 49-2 | 54-3 | 59-0 ; 62-0 } 60°3 | 55°6 | 49-0 | 39°5 | 42-7 49°6 
BOOTS nb ic y'nje'0% 34-2 | 38:0 | 43-0 | 45-0 | 52-9 | 55-7 | 60°7 | 62°5 | 54°3 | 53-0 | 44-4 | 37-9 48-5 
Ae SCs teas 34°9 | 42-2 | 42°8 | 45-4 | 53-8 | 58-2 | 62-4 | 62-6 | 54°7 | 50-4 | 40-6 | 38-1 48°7 
WOOD ye id eis:2 38-9 | 36°0 | 39> 46°4 | 52-9 | 61°3 | 62°5 | 62-3 | 54°6 | 50°3 | 41°6 | 40°7 48-9 
ROO Eis ane ele'sie' 62 YRS) STOO IAG Aa dod illic ais iy Al Ce er el Men ditto! ep wil ip ie a lal ane leictiol Anrocrl lice scr . 
AOUBF eerete cre ate [ tia teioiaiore'[le eceteyareieto rete xe 48-3 | 53-0 | 59°4 | 64-1 | 60-9 | 56-0 | 44-2 | 41°5 | 39-6 |/....... ° 
ROO ayers eh es = 38°7 | 39°8 | 42-7 | 49-8 | 53-9 | 56-9 | 66-1 | 62-3 | 55°7 | 50°2 | 40°8 | 38°6 49°6 
ODS oral phiea sees 27-3 | 37°6 | 39°4 | 45-6 | 55+6 | 58-9 | 63°7 | 60°7 | 57-1 | 50°4 | 44-6 | 39-4 48-3 
DOB re sc) ete hilete re 38-1 | 38°4 | 41°6 | 46°6 | 51-2 | 58-0 | 63°5 | 61-9 | 54-1 | 47-9 | 45°5 | 36°1 48°6 
St eels cori ea nie 29°2 | 39-2 | 41-4 | 45-0 | 51-4 | 58-2 | 60-5 | 59-6 | 56-5 | 49-6 | 42-4 | 33-9 47°2 
MDOP aes in> > 36°3 | 24°6 | 44°5 | 47-2 | 56-0 | 57-1 | 62-8 | 59-8 | 57-5 | 50°4 | 42°8 | 41-0 48°3 
EE Sine oe 32°6 | 36°6 | 42-9 | 44-9 | 52-2 | 57-2 | 64-0 | 62-0 | 56-1 | 49°38 | 39-9 | 38-7 48-1 
UN toe 0 CIE 37-4 | 40°9 | 41-3 | 48-0 | 56-1 | 60-5 | 63-6 | 61-6 | 56°6 | 48-2 | 43°8 | 39-4 49°83 
ee he Bon oso 32°5 | 36-1 | 40-1 | 48-9 | 54-2 | 59-2 | 62-9 | 62-8 | 55-5 | 47-6 | 42-4 | 40°1 43°5 
MONA As riateicasie 40-5 | 38-7 | 44-9 | 50°6 | 56-4 | 58-7 | 63°5 | 61°8 | 54-8 | 52-5 | 44°5 | 36°4 50°3 
MOM niet tise versie 38-2 | 42°5 | 47-7 | 52-3 | 56-2 | 60°4 | 64-7 | 65-6 | 57-9 | 50-9 | 41-7 | 39°0 51°4 
Means. ... 0% 35°9 | 37°5 | 42°6 | 47-5 | 53-9 | 58°5 | 63°3 | 61°8 | 55*8 | 49°7 | 42-4 | 38-8 49-0 


586 COMMISSION: OP -CONSERV AT EON 
TEMPERATURE RECORDS FOR SELECTED STATIONS IN BRITISH COLUMBIA—Continued 


(REP TER EROOR DEE TS AGES ON ee 


VERNON—Elevation, 1,575 ft. 


PROS Lee tae 21-1) 17-0 | 82-2 | 43°1 | 53°8 | 54-0 | 62-6 | 64-0 | 55°5 | 41°3|......1.0..0 Ieee eee 
TROD ee I, ee Le cgcts shelter eters Wie Re epee eee | Pe ST eit WH] 4 Seelte Se comes pare ec crarncth ene  e Ree Ea 
SOS coy aver 22-0 | 33:0 | 38-2 ! 48: 53-1 | 59°5 | 63-7 | 62-2 | 61-2 | 41°4 | 35-0 | 28-2 45°5 
$206...) oka ss 20:1 | 32°3 | 35-2 } 38-2 | 51-7 | 58-9 | 67:3 | 64-3 | 53-2 | 44-6 | 20-1 | 30-2 |] 43-0 
MSO direc teenteeieete PET OPT a ist hl Peete ENE eke ol bee ed nal 62°59) 1'63°0) 1565°3) |) 54°41) 45-4 9996 jcsteG iit. ya 
TROS re hes wks 31°9 |} 44-5 | 35-1} 51°8 | 56°5 | 60°8 | 64°6 | 72°4 | 61°3 | 48-4 | 39-8 | 25-8 49°4 
TROGIR relecerc. owe D626 BUSS ae ee son 1k SUR lie Soe an lesete ce fore te tezeuol dca abet cneplL restores voy Gepleeart ci] cea om me ROP re 
LOO i etre al oko rena ce ene eared etiotaars 48:9 | 54°8 | 61-7 | 65°7 | 60°6 | 55-8 | 45-6 | 28-1 | 32-5 |l....... . 
ROOM heels O01 W226) 1 38°60 4379 1 55°S 10 5878-1 6692 decOs4 eb oe Lhe, le tei enn eet eens aa 
DOO Zilevrcineteie eis 23-8 | 30:0 | 37:3 | 45:8 | 54°8 | 57°6 | 63°6 | 64:2 | 538°9 | 47-6 | 32-5 | 25-5 44-7 
LOO 4 24-4 | 21-2 | 27-4 | 43-7 | 54-1 | 65-8 | 63-0 | 63-8 | 51-1 | 45-4 | 32-5 | 29-1 |] 43-5 
IO) 0 ASA ce a 24-2 | 23-3 | 30°7 | 47-2 | 52:7 | 59°8 | 67-9 | 67°3 | 58:0 | 47-8 | 40-2 | 28-9 45°7 
HOUR ccipnte. 26-2 | 22-8 | 43-2 | 48-2 | 53-4 | 61-2 | 69-7 | 67-8 | 56-4 | 40-3 | 33-7 | 27-8 || 45-9 
NSGOG Eos cake: 25°83 | 31°1 | 36°0 | 50°4 | 55°1 | 59-7 | 74°6 | 67°4 | 56°0 | 48-7 | 33-4 | 27-3 47-1 
LOOT AEs, wre ic rts 5-3 | 24*8 | 31°3 | 43°6 | 56:0 | 60-0 | 67-7 | 61-0 | 56-0 | 48-3 | 38*1 | 30°3 43°5 
Ps keen 25-6 | 25-4 | 35-6 | 47-0 | 54°3 | 62-8 | 69-5 | 66-0 | 56-0 | 44-6 | 39-9 | 23-7 || 45-9 
TOOO RR ieee 9-1 | 26-8 | 88°8 | 44-0 | 53°5 | 61°7 | 64°8 | 63°6 | 59°6 | 46°3 | 34-2 | 21-3 43°6 
1010S Mey 22-3 | 21-1 | 43-4 | 49-3 | 57-6 | 59-6 | 67-8 | 62-1 | 56-8 | 45-7 | 35-9 | 30-2 || 45-9 
LOPS. es orton 13°3 | 18:5 | 36°8 | 44°5 | 51°5 | 60°4 | 67°4 | 64-7 | 55°4 | 45-8 | 26-6 | 23-7 42°4 
DSN eA ate Tay ese 16°7 | 28-0 | 30:2 | 47-3 | 56°8 | 64°5 | 64-2 | 62-5 | 53-0 | 42-6 | 36-0 | 28-8 44-2 
AG LS eset iota 15°3 | 15°4 | 28:7 | 46°4 | 538°5 | 60°5 | 64°5 ) 65-4 | SB-2 | 42-8 | 35-4 | 28-7 42°6 
TOTA eh biecates 29-4 | 25-0 | 38°3 | 49-1 | 55°5 | 61-2 | 68-6 | 67*1 | 55*1 | 46°8 | 36-5 | 21-3 46-1 
ASTON. jek hs 20-1 | 31°7 | 41°5 | 50°7 | 54°5 | 59-2 | 65-1 | 70:5 | 54°7 | 47-0 | 381-5 | 27-0 46-1 
Means:2.. Gesc)- 21°2 | 26°3 | 35°7 | 46°5 | 54°4 | 60°4 | 66°2 | 65°4 | 55°7 | 45°3 | 338-6 | 27-5 44-9 
VICTORIA AND ESQUIMALT—Elevation, near sea level 
SSL es tts 35-0 | 40-0 | 45:0 | 48:0 {| 50:0 | 56:0 | 57°0 | 56-0 | 53-0 | 46-5 | 41°3 | 40-5 47°3 
ASS2o5 he oe ey 36:0 | 36°0 | 42-0 | 45°0 | 53:0 | 58:0 | 57°0 | 58-0 | 53-0 | 48-2 | 41-2 | 42-0 47°4 
ORG ote. 36°3 | 34-3 | 44-6 | 46-3 | 51-7 | 55-7 | 58-3 | 57-9 | 56-0 | 48-0 | 44-3 | 41-0 |] 47-8 
Date’, Senne EA te 2 39-0 | 30°4 | 41°7 | 50-0 | 53°0 | 55-7 | 58-0 | 60°0 | 52-5 |] 47-0 | 45-3 | 31-0 47°0 
RRs Ate Ue A 37-4 | 44-2 | 46-1 | 47°4 | 53°6 | 57-1 | 60°9 | 58°2 | 56:2 | 50°3 | 46-2 | 42-8 50-1 
ASSOS Alda ast 34°8 | 42-7 | 42°8 | 48-0 | 52°8 | 57°0 | 60°5 | 59-5 | 55°7 | 48-6 | 43-2 | 43-4 49-1 
TSS Tose Re ee 41°0 | 29°5 | 44-2 | 46-2 | 51°9 | 55°2 | 57*7 | 57-1 | 54°1 | 47°6 | 42-6 | 41-6 47-4 
TSSS cheese es 32-2 |} 41-6 | 41°7 |] 48°3 | 54°2 | 57°4 | 58°7 | 60:9 | 57-1 | 5le1 | 42-7 | 42-9 49-1 
EBSO FA Rie eaters 38-8 | 41-0 | 48-2 | 50°5 | 55°9 | 58°7 |] 61°2 | 58-6 | 53-8 | 53°8 | 45°0 | 37-3 50:3 
ASSO aa 32-4 | 33-9 | 42°3 | 46-3 | 53:5 | 56°3 | 58-4 | 58-1 | 53°7 | 47°8 |} 45-4 | 43-7 47-7 
DSO Mie Baeied ciate 42-21 33-7 | 41-1 | 47°8 | 52-6 | 55°3 | 59°9 | 58-6 | 54-1 | 50°6 | 45-8 | 40-2 48°5 
TSO Pa. ect ase 39-5 | 41-1 | 45-5 | 46-4 | 52-4 | 55-5 | 57-0 | 58-8 | 54-3 | 48-9 | 43-9 | 39-2 || 48-6 
LSOS Re Asa 36-0 | 34:5 | 42-7 | 44:4 | 50°9 | 54°3 | 57-6 | 57-6 | 53-2 | 47-0 | 40-0 | 42°5 46°7 
IS94 Se Eee: 37-2 | 36°9 | 40:9 | 45-0 | 50°5 | 54:8 | 58-0 | 59:0 | 53-6 | 47°3 | 44-6 | 38-4 47-2 
LSO5 as ee 37:3 | 42-9 | 42-5 | 46-4 | 51-7 | 55°9 | 58°8 | 57°5 | 51°8 | 47-7 | 43-0 | 40-1 48-0 
SOG Ws sLeaenage 88-2 | 41°5 | 40-6 | 45°3 | 49-7 | 55°5 | 60°3 | 58-2 | 51-4 | 48-1 | 36-8 | 42-8 47-4 
ABOT er ae ae 38°5 | 40-1 | 37-8 | 48-0 | 53-1 | 56-4 | 57-8 | 60-1 | 53-2 | 48-0 | 40-9 | 41-0 || 47-9 
SOS ee ay. 39°O | 43-6 | 41-7 | 47-2 | 54°7 | 57-8 | 60°3 | 61°8 | 57-5 | 49-7 | 43-5 | 39-6 49-7 
USSG Byvercte cake 39°2 | 37-7 | 42:1 | 47-0 | 50°0 | 55:3 | 61°8 | 58°2 | 57-0 | 49-5 | 50-2 | 43-0 49°3 
1900 35s. ee cate 43-3 | 40°8 | 48-3 | 50-8 | 53-6 | 57:9 | 60-1 | 59°3 | 55-8 | 50-1 | 48-5 | 45-1 50:7 
TOQUE Sey seyies 39:0 | 41*1 | 44:4 | 46-0 |] 52-6 | 54-7 | 57°4 | 61-0 | 56-1 | 54-4 | 48-5 | 43-0 49°8 
FON 2 ee 39-6 | 44-6 | 43-5 | 47-5 | 54-3 | 57-3 | 60-3 | 60-8 | 56-5 | 52-4 | 44-6 | 41-0 || 50-2 
L9OS > tates oie ale 41°9 | 39°8 | 41°3 | 46-5 | 51-6 |] 59:0 | 58-2 | 59-6 | 55°6 | 51-2 | 44-5 | 43-9 49°4 
NO OS ee rae et 41°3 | 39-4 | 41-0 | 50-9 | 52-9 | 56-0 | 60°8 | 59°1.] 57-4 | 52-7 | 49-1 | 43-8 50°3 
$9105: kosher ie 41-0 | 41-7 | 47-9 | 50-3 | 52:6 | 56-7 | 61-2 | 59-4 | 56-3 | 47-7 | 44-8 | 42-6 || 50-2 
TSO Uae 41-6 | 44-0 | 44-5 | 50:9 | 54-5 | 58-5 | 65-5 | 62-3 | 56-4 | 52-0 | 44-2 | 41-2 |] 51-3 
LOOK Aeon © 33°3 | 41°7 | 42-4 | 48-4 | 56-0 | 59-2 | 62-9 | 60-4 | 58-4 | 51°5 | 47-4 | 42-6 50:3 
1008 AAU 41-6 | 41-0 | 43-7 | 48-5 | 52+7 | 58-7 | 62:7 | 61-0 | 53-6 | 49.3 | 47-1 | 39-8 || 50-0 
190978 2 i oe 32-5 | 41-4 | 43-7 | 45-3 | 52:2 | 58-0 | 59:6 | 59°5 | 57-1 | 50-4 | 44-2 | 36-7 48:5 
SOLO WA. siete oes 38°7 | 36°7 | 46°1 | 47-6 | 54°8 | 57-0 | 61°3 | 59-1 | 56°6 | 50°9 | 44-0 | 42-8 49°6 
n £2) bs eae AS) Ale 36-2 } 39:0 | 43-7 | 45°5 | 52-3 | 56-3 | 62-3 | 60:2 | 55-5 | 50-1 | 42°8 | 41-4 48°8 
TO UD ene oomiek 40°6 | 48-0 | 42-6 | 48:6 | 56:0 | 59°1 |.61:9 | 59°9 | 57-2 | 48-6 | 45°3 | 41-5 50:3 
HOi soe 36-1 | 38-4 | 41-4 | 49-0 | 53-9 | 59-8 | 61-8 | 62-6 | 56-6 | 48-8 | 44-1 | 42-8 || 49-6 
OWA eS at 2 42-1 | 42-0 | 46-9 | 50-5 | 55-9 | 55-9 | 59-7 | 59-5 | 53-6 | 52-7 | 45-0 | 39-6 50°3 
ROL Se ates 40°5 | 48-3 |} 49-6 | 51-2 | 538-9 | 57-8 | 59*9 | 62-0 | 56-5 | 51-1 | 43-3 | 41-4 50°9 
VEGAS Woes austen: 38°3 | 39°5 | 438-6 | 47°7 | 538-0 1 56°8 1 59°8 | 59-5 | 55-1 | 49-7 | 44-3 | 41-2 49-0 


MONTHLY AND ANNUAL MEAN TEMPERATURES AT SELECTED STATIONS IN THE STATES O 
MONTANA, IDAHO AND WASHINGTON 


No. ; Station Jan. | Feb. | Mar.| Apr. | May | June] July | Aug. | Sept.} Oct. | Nov.| Dec. sae 

nua 

MONTANA 

BOS4| SANACONGE Acetone Hee 24¢0| 24+6| 31+7| 40+°8) 48-2) 55-3) 62+7| 61¢2{ 53+6| 44¢5| 3561] 25-5{| 42-0 
SOOT EDULLE es eae oes 24¢5| 243] 30¢4) 40¢6} 48+4] 56°0} 63+¢5) 62-6) 52-9) 438] 34-2! 25544]|] 4222 
310 |-Columbia Falls......... 22¢5] 23¢9) 32¢7) 43¢0] Slel] 57¢5) 63-9] 624) 5301!) 43-1] 32¢7| 24e9]| 4404 
SIZ PDOAVtOn ee. bite chee eho 238} 26¢6) 33¢9) 438} 5le1] 589} 649) 63-4] 54¢9) 4404] 35¢0] 27-3]| 4367 
DES eaAlepells ys ete eRe 136] 23°8) 33¢0} 42¢5) 51¢0} 58°0} 643) 629) 53¢9| 42¢5] 320} 23-9]| 4107 
SUZ MW MLAbbytt<. oes Cee. 24-7| 28-4) 35-9] 46-4] 53-6) 59-2) 64-4] 65-0) 54-8) 45-5] 34-8] 27-21] 45-0 
LO NTAssOUla Societe since ee 21-3] 24-5) 34°8) 44-9) 54-7) 60-0} 63:2] 63-2) 55-6) 44-8] 32-5] 24-3]] 43-5 
So Ovando «kes lesn acces 16°2| 18-2] 28-4} 39-2) 47-7) 54:4] 60-1] 58-2] 50-3] 40-6] 29-5} 19-9]| 36-1 
S2IAl Philinsburg-7e eee: S 22-6} 24-1) 31-6} 42-2) 47-8) 55-0] 61-8] 60°5] 53-1] 43-5] 33-5] 24-9]] 41-7 
See MRE LAIN Soe Lt Nie ca lalite oaks 26¢5| 27+1] 36¢6) 45¢0] 52-2] 58¢4] 68e8}] 64°00] 55¢5] 45-8] 3508] 2707]| 4503 


” 
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MONTHLY AND ANNUAL MEAN TEMPERATURES AT SELECTED STATIONS IN THE STATES OF 
MONTANA, IDAHO AND WASHINGTON—Continued 


Station Jan. | Feb. | Mar.} Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.} Dee. 


IDAHO 
372 | Coeur d’Alene...........|| 26+5] 29-6) 38-6) 47-3) 55-3] 60-8) 67+2/ 67-3) 56-9) 47-3] 36-6) 31+4)) 47-0 
374 | Kellogg....... sae de ai 26+3| 30+5| 38+7| 45-6] 51+9| 58+5| 65+0| 62-8] 55+2| 46+3| 36+7| 28-6]] 45-5 
375 | Lewiston...... gee 1k 34+5] 36-2] 44-0) 52-9] 60-8] 69-1] 736] 73-5] 63-5] 518] 40-9] 37+5|| 53-2 
BG] Masbow sis... ees rev ses 28+9] 31+5] 37+9| 46-1) 52-8] 58-7] 66+5| 65+7| 57-1] 48+6| 37-8] 31+2|| 46-9 
Bon) Porth’... coe s ee ec. 23+4] 27-1] 35+0| 45-71 53-8) 59-2] 65-7] 63-8] 53-6] 45-1] 33-8] 28-01] 4465 
EASTERN WASHINGTON 

Bab | Colville. on ..-. + scene 21+6) 27+5| 36+8) 47-0) 55-1) 62-2) 67-7) 65-3) 56-4) 45+2| 33-8) 26-7] 45-4 
337 | Conconully............. 21+4| 25+7| 36+4| 46+6| 54-2] 60+0| 66-3) 64-3] 56+1| 47-6] 34-6] 26+4|| 44-9 
339 | Lakeside............... 25+2| 29+6| 40-1) 50+6| 58+5| 65+4| 72+7| 72+0| 61-9] 50-8) 380] 29+8]| 49-6 
345 | Spokane................ 26+7| 30+1| 38-9] 47+7| 56+1| 63-4] 68+8| 67-9] 58-8] 47-3] 37+3| 30+8]| 4768 
AS Ge eee 2244] 27+3] 37+7] 46-3] 53+2| 59+0} 64-8] 63-6] 56-2] 46-9] 35-6] 274] 45+0 

WESTERN WASHINGTON 
TOPE ea ae 35-2) 37+7| 40+7| 46-3) 52-3) 57-4) 60+7| 59-7) 54-3) 48-1) 41-3] 37-9]| 47-6 
BOEHNER, oad vans Leo cues 38+5| 40+4| 43-3] 47-8] 52-8] 56-6] 59-4] 59-1) 55+5| 4949] 44-4] 4167|| 4901 
BON DOWTIDIRK Linaet os de on 38+5| 40+2| 44-3] 48-8] 54-6] 59+1| 63-0) 62-6] 56+9| 50+7| 44-4] 40-8]| 50-3 
358 | Port Crescent........... 36+0| 37+2| 40-5] 44+7| 49-1] 53-4! 56-3] 56-2] 52+5| 47-4] 4263] 38-3|| 46-2 
SU Oat aie epee 39+3| 40-5] 44+2| 49-4] 55-0] 60-1) 63-5) 63-1) 57+9| 5068] 44-5] 41-2/| 5068 
362 | Snohomish.............. 37+9| 40+5| 43+7| 4944] 54+7| 59+1| 62-6] 6261] 57-5] 5163] 44-4] 40-0]| 50-3 
A) are 38+1] 40+4| 44+2| 48-9] 54-5] 59-4] 63-4] 63-0] 57-6] 50-6] 44-1] 40-3]| 50-4 

41+0] 42-9] 46-1] 49-6] 53-0 1 


Note.—The numbers in the first column correspond to the numbers on the Precipitation map and to the numbers 
on the List of Precipitation Stations. 


APPENDIX I 


Hydraulic Conversion Tables and Convenient Equivalents 


DEFINITION OF TERMS 


HE water flowing in a stream is frequently termed the ‘run-off’ or ‘dis- 

charge.’ Its volume is expressed in various units, each of which has be- 

come especially associated with a certain class of work. These units may be 

grouped into two main divisions : (1) Those which represent a rate of flow, as 

miner’s inch, gallons per minute, cubic feet per second and discharge in cubic 

feet per second per square mile, and (2) those which represent the actual quantity 
of water, as cubic feet, run-off depth in inches and acre-feet. 


The miner’s inch, as its name implies, is a unit which was first employed in 
the Western States in connection with early measurements of water for mining 
purposes, and, fundamentally, is the rate of discharge per square inch of area 
of water discharging through a rectangular orifice under a head which is differ- 
ently specified in various localities. The miner’s inch, where still employed, 
is now usually defined by law and expressed in its equivalent of cubic feet per 
second. See brief statement respecting miner’s inch at end of this appendix. 


Gallons per minute and millions of gallons are units generally used in connec- 
tion with domestic and municipal water supply, consumption being expressed 
in gallons per capita, while pumps, etc., are rated in terms of gallons per minute. 


The units now most generally employed in connection with power and 
irrigation investigations are second-feet, second-feet per square mile, run-off 
depth in inches and acre-feet. 


Second-foot—an abbreviation for cubic foot per second (c.f.s.)—is the rate 
of discharge of water flowing in a channel of one square foot in area at a velocity 
of 1 foot per second. ' 


Second-feet per square mile is the number of cubic feet of water flowing per 
second from each square mile of area drained, on the assumption that the run- 
off is distributed uniformly both as regards time and area. 


Run-off depth in inches is the depth to which a drainage area would be 
covered if all the water flowing from it in a given period were conserved and 
uniformly distributed over the area. It is used for comparing run-off with 
precipitation, which latter is usually expressed in depth in inches. 


Acre-foot is the quantity required to cover an acre to the depth of 1 foot, 
and is equivalent to 43,560 cubic feet. It is a common unit of measurement 
of quantity, and is generally used in connection with storage. 


CONVENIENT EQUIVALENTS 589 
CONVENIENT EQUIVALENTS * 


LENGTH 


1 inch =0-083 foot = 2-54 centimetres. 

1 foot =12 inches=0-3048 metre. 

1 yard = 36 inches=0-9144 metre. 

1 statute mile=63,360 inches=5,280 feet =1,760 yards = 80 chains = 1,609 .35 
metres = 1-60935 kilometres. 


. 1 metre=39.-37 inches =3 -2808 feet =1-094 yards. 


1 kilometre = 3,281 feet = 1,094 yards = 0 -6214 mile = five-eighths mile, nearly. 


SURFACE 


1 square inch = 0 -006944 square foot = 6 -4516 square centimetres. 

1 square foot = 144 square inches = 929 -03 square centimetres. 

1 square yard =9 square feet = 0-000207 acre=0-8361 square metre. 

1 acre=43,560 square feet =4,840 square yards=4,046-87 square metres= 
0.404687 hectare = 209 feet square, nearly. 

1 square mile=27,878,400 square feet =3,097,600 square yards=640 acres 
=about 2-59 square kilometres. 


1 square metre = 1,550 square inches = 10-764 square feet = 1 -1956 square yards. 
1 hectare =2 -471 acres. 
1 square kilometre = 100 hectares = 247 acres = 0-3861 square miles. 


VOLUME 


1 cubic inch = 16-3872 cubic centimetres. 

1 cubic inch of water=0-0036 imperial gallon=0-0043 U. S. gallon, weighs 
0 -3613 lb. 

1 cubic foot =0-028317 cubic metre = 28 -317 litres. 


- 1 cubic foot of water =6 -24 imperial gallons=7-48 U. 5. gallons. 


1 cubic foot of distilled water weighs 62-425 lbs. (at. maximum density at 
39 .2°F.) ; 62-367 lbs. (at 60°F.). Surface or river water is slightly 
heavier, and, for ordinary computations, the weight of fresh water may be 
taken at 62 5 Ibs., or 1,000 ozs., per cubic foot. Sea water weighs about 
64-1 lbs. per cubic foot. 

1 cubic yard = 0-76456 cubic metre. 

1 acre-foot = 43,560 cubic feet = 271,472 imperial gallons = 325,850 U. S. gallons. 


1 cubic metre, stere, or kilolitre=35-3145 cubic feet =1-30794 cubic yards= 
220-36 imperial gallons = 264-17 U. S. gallons of water; weight, 2,204-7 lbs. 


1 British imperial gallon=277 -274 cubic inches=0-16046 cubic foot =10 lbs. 


of water =1-2003 U.S. gallons = 4-5435 litres. 
1 United States gallon=231 cubic inches=0-1337 cubic foot=8-355 lbs. of 
water = 0-8331 imperial gallon = 3 -7854 litres. 


* Tn this table of equivalents, asa rule, only those units of the metric system which correspond 
to‘the British units here recorded are given. Others may readily be deduced by moving the 
decimal point. Thus a movement of the decimal point converts 0-404687 hectare here given 
as the equivalent of one acre, into 4046-87 square metres or 0-00404687 square 
kilometres. Also, in order to facilitate reference to the table of equivalents and to reduce 
its size, many of the less useful and more easily deduced equivalents are omitted ; thus, the fact 
that 1 square inch equals 0-006944 square foot is given, but the corresponding saidvatents of 
0-0007716 square yard, 0-0000001594 acre and 0:0000000002491 square mile are omitted. 
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WEIGHT 


1 pound avoirdupois (lb.) = 7,000 grains = 0.4536 kilogram. 

1ton (long)=2,240 lbs.=1-12 short tons=1,016-0475 kilograms=1-016 
metric tons. 

1 ton (short) = 2,000 lbs. =0-89287 long ton=907 -2 kilograms =0-9072 metric 
ton. 


1 kilogram = 2 -2046 lbs. : 

1 tonneau (metric ton)=2,205 Ibs.=1-1023 short tons=0-9842 long ton 
=1,000 kilograms. 

1 ton of water (2,240 lbs.) =35-9 cubic feet = 224 imperial gallons. 


PRESSURE 


1 pound per square inch=0-07031 kilograms per square centimetre = 2-307 
feet of water = 2-035 inches of mercury. 

1 metric ton (tonneau) per square metre = 204 -8 lbs. per square foot. 

1 foot head of water = 62 -43 lbs. per square foot = 0 -4335 lbs. per square inch. 

1 atmosphere=14-7 pounds per square inch=about 1 ton per square foot 
=about 1 kilogram per square centimetre. } 


VELOCITY 


1 foot per second =0-6818 mile per hour=1-097 kilometres per hour. 
1 mile per hour =88 feet per minute =1-467 feet per second = 1-609 kilometres 


per hour. 

Miles Feet Miles Feet Feet Miles Feet Miles 
per per per per per per per per 
hour second hour second second hour second hour 
1 1-467 8-800 1 0-682 6 4-091 
2 2-933 10-267 Z 1-364 7 4-773 
3 4-400 11-733 ou 2-045 8 5-455 
4 5-867 13-200 4 2-727 9 6-136 
5 43333 14-667 5 3-409 10 6-818 


Acceleration due to gravity =32-191374 feet per second, per second, at Green- 
wich. 

Theoretical velocity (V) due to head (h), V=W2gh=8-025¥V h. 
Note: A stone dropped from a height falls approximately 16 feet in one 
second, 64 feet in two seconds, 145 feet in three seconds, 250 feet in four 
seconds and 400 feet in five seconds from the time of its release. When 
the fall of a stone can be observed, this is sometimes useful in obtaining 
an approximate idea of the height of a direct fall or cliff. 

Velocity of sound in dry air=1,090V1+0-00367t°C. feet per second. (At 
temperature of 60°F. =about 1,120 feet per second) 


POWER 


1 horsepower =550 foot-lbs. per second =33,000 foot-lbs. per minute =76-04 
kilogram-metres per second =745-65 watts=0-74565 kilowatts =42 -416 
British thermal units per minute=2,545 B.t.u. per hour =1-01387 horse- 
power (metric). 

1 horsepower (metric) =75 kilogram metres per second =32,550 foot-lbs. per 
minute =735-5 watts =0-9863 horsepower. 
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1 kilowatt =44,256-7 foot-lbs. per minute=1-3597 horsepower (metric) = 

1-3411 horsepower (about 13 horsepower) =3,413 British thermal units 
per hour. 

1 second-foot falling 8-81 feet =1 horsepower. 

1 second-foot falling 10 feet =1-135 horsepower. 

1 second-foot falling 11 feet = 1 horsepower, 80 per cent efficiency. 


Note: To calculate approximate horsepower quickly : 


Second-feet X fallin-feet | f net horsepower on waterwheels 
11 ~ | realizing 80 percent of theoretical power. 


1 British thermal unit=778 foot-lbs. This is frequently termed Joule’s 
- equivalent. 
FLOW AND STORAGE OF WATER 


‘1 second-foot =1 cubic foot per second=0-02832 cubic metre per second 
=1-699 cubic metres per minute=35-7143 British Columbia miner’s 
inches =6-2321 imperial gallons per second=538,472 imperial gallons 
per day=7-48 U.S. gallons per second =646,317 U. S. gallons per day 
=0-9917 acre-inch per hour (about 1 acre-inch per hour). 

1 cubic metre per second = 35 -31 second-feet. 

1 cubic metre per minute =0 -5886 second-feet. 

1 miner’s inch in British Columbia =0-028 second-feet =1-68 cubic feet per 
minute =0-1745 imperial gallon per second. 

100 British Columbia miner’s inches =2 -8 second-feet = 17-45 imperial gallons 
per second. , 


100 British imperial gallons per minute =0-268 second-foot. 

100 United States gallons per minute =0-223 second-foot. 

1,000,000 British imperial gallons per day (24 hours) =1-86 second-feet. 
1,000,000 United States gallons per day (24 hours) = 1-55 second-feet. 


1 acre-foot =a depth of 1 foot over 1 acre =43,560 cubic feet = 1,613 cubic yards 
=1,233 cubic metres =271,472 imperial gallons =325,850 U.S. gallons = 
0.50416 second-foot for 1 day. 

2 acre-feet stored water will maintain a flow of about 1 second-foot for 1 day. 

1,000,000 British imperial gallons = 3-68 acre-feet. 

1,000,000 United States gallons =3-07 acre-feet. 

1,000,000 cubic feet = 22 -95 acre-feet. 


1 second-foot for 1 day=86,400 cubic feet =1-9835 acre-feet and covers 1 
square mile 0-03719 inch deep. 

1 second-foot for one 28-day month =55 -54 acre-feet and covers 1 square mile 
1.041 inches deep. 

1 second-foot for one 29-day month = 57-52 acre-feet and covers 1 Square mile 
1-079 inches deep. 

1 second-foot for one.30-day month = 59-50 acre-feet and covers 1 square mile 
1-116 inches deep. 

1 second-foot for one 31-day month=61 -49 acre-feet and covers 1 square mile 
1-153 inches deep. 

1 second-foot for 1 year (365 days) =31,536,000 cubic feet =724 acre-feet and 
covers 1 square mile 1-1312 feet or 13 .572 inches deep. 

1 inch deep on 1 square mile =2,323,200 cubic feet =0-0737 second-foot for 
one year. 

1 foot deep on 1 square mile = 27,878,400 cubic feet =0-88 second-foot for one 
year. 


1,000,000,000 (1 U.S. billion) cubic feet = 11,570 second-feet for 1 day. 
1,000,000,000 cubic feet = 413 second-feet for one 28-day month. 
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1,000,000,000 cubic feet = 399 second-feet for one 29-day month. 
1,000,000,000 cubic feet = 386 second-feet for one 30-day month. 
1,000,000,000 cubic feet = 373 second-feet for one 31-day month. 
100 British imperial gallons per minute for 1 day =0-530 acre-foot. 
100 United States gallons per minute for 1 day =0-442 acre-foot. 
100 British Columbia miner’s inches for 1 day =5 -554 acre-feet. 


MAP SCALES 
Miles to Inches to Inches to Miles to 
1inch 1 mile Scale Scale 1 mile finch ¢ 
100 = 0-01000 = 1 : 6,336,000 1: 1,125,000 =-0-05632 =717-75565. 
50 = 0-02000 = 1 : 3,168,000 1 : 1,000,000 = 0-06336 = 15-78282 
35 =30°02657° = 1 222172000 1: 500,000 = 0-12672 = 7-89141 
30 = 0-03333 = 1 : 1,900,800 1 250,000 = 0-25344 = 3-94570 
20 = 0-05000 = 1 : 1,267,200 1 125,000 = 0-50688 = 1-97285 
12) = -0-08333i-=" 12-1 760,;320 1 90,000 = 0-70400 = 1-42046 
10 = 0-10000 = 1: 633,600 Lee 62,500 = 1-01376 = 0-98642 
8. = 0- 12500 = "1: °506,880 1 45,000 = 1-40800 = 0-71023 
5 = 0-20000 = 1: 316,800 1 30,000 = 2-11200 = 0-47349 
4 = 0-25000 = 1: 253,440 1 24,000 = 2-64000 = 0-37878 
5 == 035350: = 122 190,080 
2 = 0-50000 = 1: 126,720 
1.= 1-00000°=.1-: 63,360 
% = 2-00000 = 1: 31,680 
Yé = 6-00000 = 1: 10,560 


PLANIMETER MEASUREMENTS OF AREAS 


The following table of areas of quadrilaterals for latitudes of British Colum- 
bia" will be of assistance in measuring drainage areas from maps by means of 
planimeter.* 


Middle Area Middle Area Middle Area Middle Area 
latitude in latitude in latitude in latitude in 

of quad- square of quad- square of quad- square of quad- square 
rilateral miles rilateral miles rilateral miles rilateral miles 


AREAS OF QUADRILATERALS OF EARTH’S SURFACE OF 1° EXTENT IN LATITUDE AND LONGITUDE 


° é ° / ° / ° / 
48 30 3,173 so Megs 8) 2,983 54 30 2,785 57 30 2,578 
49 30 Stl 92°; 30 2,918 ole PR a GI 58 30 2,508 


50. 30 3,047 53.2380 2,852 56 30 2,648 59:30 2,436 | 


* For more extensive tables consult, ‘Geographic Tables and Formulas,’ compiled by 
Samuel S. Gannett, in U.S. Geological Survey Bulletin No. 214. 

Note—Considerable time may be saved by calibrating the planimeter directly from the map 
upon which the area is to be measured. By doing this, errors due to shrinkage or stretch of 
paper, and any instrumental ‘constant’ are eliminated. The calibration is made by noting the 
revolutions of the planimeter wheel, when measuring an area of known extent, such as a quadri- 
lateral of the earth’s surface. From this procedure may be ascertained the amount of revolution 
of the planimeter wheel corresponding, respectively, to unit areas at given latitudes. Whena 
large number of areas are to be measured from the same map it may be more convenient to set 
the planimeter to record areas directly in square miles or in acres, as the case may be, or in some 
simple multiple or fraction of these units. The operator, dependent upon the accuracy demand- 
ed and upon the scale and extent of the map, may require to re-set the instrument for various 
portions of the map. Ifa record is kept of such settings of the planimeter it will expedite the 
adjustment of the instrument for measuring drainage areas at subsequent dates, or on other maps 


of the same scale. The setting of the planimeter should always be checked by measuring a 
quadrilateral, 
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AREAS OF QUADRILATERALS OF EARTH’S SURFACE OF 30’ EXTENT IN LATITUDE AND LONGITUDE 


3° 


48 
48 


49 
49 


50 
50 


‘ 


Ne 
45 


15 
45 


15 
45 


797-1 
789-4 


781-6 
773-7 


765-8 
757-9 


° 


I 
S| 


52 
52 


ne 
53 


iD 
45 


15 
45 


15 
45 


749-8 
741-7 


733-6 
725-4 


717-1 
708-8 


° 


54 
54 
55 
oh, 


56 
56 


/ 


700-4 
691-9 


683-4 
674-9 


666-3 
657-6 


be 


15 
45 


15 
45 


15 
45 


648 - 
640- 


631: 
622- 


613- 
604- 


On pe ee) 


Non 


AREAS OF QUADRILATERALS OF EARTH’S SURFACE OF 15’ EXTENT IN LATITUDE AND LONGITUDE 


° 


199-76 
198-80 
197-83 
196-86 


195-89 
194-91 
193-93 
192-94 


191-95 
190-96 
189-96 


° 


tr 


51 07 30 


51 


$137 20 


51 


52 
52 


ae 


52 


53 07 30 


53 


53 37 30 


187-96 
186-95 
185-94 
184-92 


183-90 
182-88 
181-85 
180-82 


179-79 
178-75 
1ti-7i 


07 30 
22 30 
37 30 
a2 ou 


07 30 
22 30 
37 30 
52 30 


07 30 
oe ou 
37 30 


175-62 
174-57 
173-51 
172-46 


171-39 
170-33 
169-26 
168-19 


167-11 
166-03 
164-95 


° 


162-78 
161-68 
160-59 
159-49 


158-39 
157-29 
156-16 
155-07 


153-96 
152-84 
151-72 


50 52 30 | 188-96 So 52°30 176-67 56.52 30 | 163-87 59 52 30 150-60 


° ¥ ° / ° / | ° / 


48 05 88-85 Sf. 0% 83-61 54 05 78-13 57.05 72-43 
48 15 88-57 ey ie FS) 83-31 54 15 77-82 Yes & 72-10 
48 25 88-28 al .Z8 83-01 Se. 25 77-51 nf le 71-78 
48 35 88-00 aE 35 82-71 54 35 77-19 AS 71-46 
48 45 87-71 S145 82-41 54 45 76-88 57 45 71-13 
48 55 87-42 ot 55 82-11 Sa: 3 76°57 ar as 70-80 
49 05 87-13 92 05 81-81 br 76-25 58) 05 70-48 
49 15 86-84 oa-ViAS 81-51 be) bs 75-94 oe 45 70-15 
49 25 86°55 a2 2 81-20 a) ae 75-62 58 25 69-82 
49 35 86-26 i ees 80-90 Sa 30 75-30 a 69-49 
49 45 85-97 52 45 80-60 55 45 74-99 58 45 69-17 
49 55 85-68 enh al 80-29 ge 74-67 ps Sas 68 - 84 
50 05 85-39 5°05 79-98 56 08 74-35 50? O5 68-51 
50) +15 85-09 Shee & 79-68 0, 255 74-03 BY 15 68-18 
SO 25 84-80 Oo Wee 79 +37 me. GS 73-71 SO 25 67-84 
50. 35 84-50 BA re, 79-06 BOs ae 73-39 oo 35 67-51 
50. 45 84-21 53. 45 78-75 56 45 73-07 o9) “45 67-18 
50. 55 83-91 Jo 78-44 56° 55 72-75 a9 255 66:85 


MINER’s INCH 


The ‘miner’s inch’ of water, as a unit for the measurement of quantity, 
has been used from the earliest days of hydraulic mining in the state of Califor- 
nia. This unit, while still extensively employed, is, nevertheless, rapidly be- 
ing superseded by the more modern units of the ‘second-foot’ and the ‘acre- 
foot.’ Owing, however, to the fact that the miner’s inch has been employed 
in specifying the quantity of water in many of the early water patents or water 
records in British Columbia and in adjoining portions of the United States, 
it is desirable, here, to refer to the miner’s inch somewhat at length. This is 
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more especially desirable because relatively little information has been as- 
sembled upon this subject.* 


As just intimated, the quantity of water corresponding to the miner’s 
inch varies substantially for different districts, owing to the fact that both 
sizes of apertures and heads of discharge at measuring orifices vary. The - 
aperture through which the water was measured for a miner’s inch was gen- 
erally rectangular in shape, from 1 to 12 inches high, and sometimes several 
feet in length. There was no uniformity in the thickness of the wall—usually 
of lumber—through which the aperture was made. Sometimes, its edges 
were square; sometimes, they were chamfered;and, sometimes, one or more 
edges would be chamfered while the other edges would be square. The head, 
or depth of water over the orifice, varied in different localities from 4% to 12 
inches above the centre of the aperture. By way of illustration, in Sierra 
county, California, the miners operating along the Yuba river adopted a module 
4 inches high with a head of 9 inches above the centre of the orifice. The 
bottom of the aperture was at the bottom of the box. Such an aperture 4 
inches high, 50 inches wide, and with a head of 9 inches above the centre of 
orifice was considered as delivering 1,000 inches. This measurement came to 
be known as the Smartsville inch, and has been estimated to be 0-0299 cubic 
foot per second. In Stanislaus, Calaveras and Nevada counties, the module 
was 2 inches high in a 3-inch plank, with the outer edge chamfered, the head 
being 7 inches above the centre of the opening. 


Again, in Colorado the miner’s inch, as early used, was the equivalent of 
about one-fiftieth of a cubic foot of water pe: second. Mr. John Field, State 
Engineer of Colorado, who is familiar with early western mining practice, 
expresses the view that the ‘inch’ originally was independent either of orifice 
or of the head upon it, but related to the cross-section of the open flumes, 
ditches, and sluice boxes through which the water was conveyed. Thus, in 
a letter, Mr. Field states: 


‘The inch referred to was the cross-section of the conduit and prac- 
tically disregarded velocity. As you are probably aware, the average 
velocity of 3 feet per second is about as much as excavations in earth will 
stand. Assuming that this average maximum velocity was given to the 
ditches, we find that the cross-section expressed in inches gives results 
in an inch of cross-section discharging 1-48th of a cubic foot per second. 
For the purpose of mental calculation it is readily seen that this would 
be assumed by the miners to be 1-50th of a cubic foot per second. I 
think this the much more reasonable explanation of why 1-50th of a cubic 
foot per second is taken as equal to an inch than on the theory that a 
certain ‘“‘head’’ was assumed.’ 


* This statement is based upon communications to Arthur V. White, Toronto, received 
through the courtesy of the State Engineers of California, Oregon, Montana, Idaho, Washington, 
etc., and from the United States Geological Survey. Consult Report of the Director of the Mint 
upon the Statistics of the Production of the Precious Metals in the United States, Washington, 1882, 
pages 645-6, being Executive House Document No. 216, 47th Cong., 1st Sess., containing article 
credited to the New York Mining Record. For references to miner’s inch consult, also, Trans- 
actions of the American Society of Civil Engineers, Vol. VII, page 373 ; Vol. XV, page 349; Vol. 
XVI, page 135. An early use of the term ‘inch’ as a unit of water measurement appears in 
Lardner, Handbook of Natural Philosophy—Hydrostatics—1858, page 238 ; compare definitions 
‘Inch’ in Murray’s New English Dictionary on Philological Principles. 
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Subsequently, when irrigation ditches were constructed in Colorado on 
the more level lands, they were usually larger and deeper, and, as a consequence, 
the service boxes inserted in the b.nks of the ditch were at a greater depth below 
the surface, thus discharging a greater quantity of water per inch of discharge 
area. This subject, subsequent to 1883, was investigated by the second State 
Enginzer, with the result that 38-4 inciics was declared equal to 1 cubic foot per 
second. The Legislature attempted to make this unit the legal standard.* 


The second-foot is now the commonly accepted general standard in Col- 
orado, and the units of conversion are, for the ‘miner’s inch’, 50; and, for 
the ‘statutory inch’, 38-4 inches per second-foot, respectively. 


In the delivery of water by the inch, there is a wide diversity of custom. 
In some districts, the price charged is by the inch, running continuously for 
2+ hours; in others, 16-hour, 12-hour, or even 10-hour run obtains, each period 
being usually designated as a day. 

The miner’s inch and its respective equivalent in certain states may very 
briefly be referred to as follows : 


Californtia—The State Legislature of California, by an Act, chap. 
CCXXII, approved March 23, 1901, intituled An Act fixing and defining a 
miner’s nch of water, enacted as follows : 

‘Section 1. The standard miner’s inch of water shall be equivalent 


or equal to one and one-half cubic feet of water per minute measured 
through any aperture or orifice.’ 


Bearing in mind the fact that one and one-half cubic feet per minute is 
0-025 cubic feet per second, Mr. P. W. Norley, Assistant State Engineer, states: 
‘This statute creates an anomalous condition in that, under the Civil Code, sec. 
1,415,t an app-opriator must describe his appropriation as so many inches 
under a 4-inch pressure and mounting to 0-20 second-feet to the inch, and, if he 
sells the water by the inch, must deliver 0-025 second-feet to the inch. In 
most irrigated sections, where water is sold by the inch, the old standard is 
adherred to.’ 


Oregon—In Oregon, there is no statute defining a miner’s inch or specify- 
ing how the same shall be measured, but it has generally been accepted, and so 
held in Oregon Court decisions, that a miner’s inch shall be equal to one- 
fortieth of a cubic foot per second. Acts were passed in 1891 and in 1899, 
one referring to diversion of water for general use and for irrigation, and the 
other to power (see sections 6,528 and 6,555 of Lord’s Oregon Laws) which made 
some attempt to define the measurement of water by the miner’s inch. These 
laws, however, neither definitely specified quantity of water nor rate of flow. 
Considerable confusion arose and both Acts were repealed in 1913 by 
chap. 86, Sesston Laws of 1913. 


* See Colorado Statutes Annotated, by R.S. Morrison and Emilio D. DeSoto, 1912, section 
7026; or Mills’ Annotated Statutes, section 4643 ; see also Act of 1874, p. 309, sec. 3, amending 
Act of 1864, p. 149, sec. 3; also R.S. 1868, p. 638; G.L. 1877, pp. 926, 927, sec. 2,779; G.S. 
1883, p. 1,015, sec. 3,472. 


} Consult the Civil Code of the State of California, adopted March 21, 1872, with amendments 
up to and including those of the forty-first session of the Bice 1915, edited by Jeet 1a hy 
Deering, section 1,415. R 
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Montana—-In 1899, the second-foot was made the legal unit of measure- 
ment by An Act establishing a Standard of Measurement of Water, approved 
March 3, 1899. Section 1 of this Act provided that : ‘Hereafter a cubic foot 
of water (7-48 gallons) per second of time shall be the legal standard for the 
measurement of water in this state.” Section 2 provided : ‘Where water 
rights expressed in miner’s inches have been granted, one hundred miner’s 
inches shall be considered equivalent to a flow of two and one-half cubic feet 
(18-7 gallons) per second ; two hundred miner’s inches shall be considered 
equivalent to a flow of five cubic feet (37-4 gallons per second) and this pro- 
portion shall be observed in determining the equivalent flow represented by any 
number of miner’s inches.’ * 


Idaho—In this state, also, the second-foot is the legal unit of measure- 
ment. But the miner’s inch has not a legal status, although 50 miner’s inches, 
as measured under a 4-inch pressure, have been regarded as practically the 
equivalent of a second-foot. The second-foot was made the legal unit by an 
Act approved Feb. 25, 1899. Section 1 states :t ‘A cubic foot of water per 
second of time shall be the legal standard for the measurement of water in this 
state.’ Chapter 37 of the Idaho Sessional Laws of 1913 provides that: ‘When- 
ever it is desired to appropriate and store flood or winter-flow waters, the appli- 
cant shall specify in acre feet the quantity of such flood or winter-flow waters 
which he intends to store.’ In other words, for normal-flow waters, by direct 
appropriation, the unit is the second-foot, and, for storage waters, the unit is 
the acre-foot. 

Washington—In this state the miner’s inch has no legal standing, although 
the civil engineers of the state recognize the miner’s inch as the equivalent 
of one-fortieth of a cubic foot per second. The legal unit of measurement for 
flowing water is the cubic foot per second. This was established by statute 
approved March 26, 1890. 

British Columbia—The various steps in the evolution of the method of 
measuring the miner’s inch in this province have been given in Chapter III 
dealing with ‘Water Legislation in British Columbia.’ See the references 
to the Rules and Regulations of 1860; to the Gold Mining Ordinance 
of 1865; to the Land Amendment Act of 1882 (chap. 6), and to the Land 
Amendment Act of 1886 (chap. 10). Under the Water Clauses Consolida- 
tion Act of 1897, applicants for water privileges were required to state 
in their applications ‘the number of inches of water applied for.’ In Sec. 143 
of this Act, rules are given for the measuring of the miner’s inch and are 
similar to those given in the Land Amendment Act of 1886. It is also stated 
that ‘In cubic measurement, one inch of water shall mean a flow of water 
equal to 1°68 cubic feet per minute.’ By the Water Act, 1909, the second- 
foot was made the unit of measurement of flowing water and the acre-foot the 


* See Day’s Revised Codes of Montana, 1907, secs. 4,854 and 4,855. For concise description 
of measuring device, consult Civil Code of Montana, sec. 1,893 of Title VIII, Part IV, Division IT. 


+ Consult Statutes of 1899, also the Revised Codes of Idaho, 1908, sec. 3,241. 
tSee Remington and Ballinger’s Annotated Codes and Statutes of Washington, sec. 6,315 
26 Wash., 450, also 26 Wash., 439. 
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unit of measurement of quantity, and applicants had to specify the quantity of 

water applied for. By the Amending Act of 1912, applicants could state this 

' quantity in miner’s inches, or gallons per day, as well as in second-feet or acre- 
feet. 

Under the Water Act, 1914, applicants for a water record may describe 


above. 


: the quantity required in second-feet, acre-feet, gallons per day or miner’s inches, 
“ and, in the interpretation section, the miner’s inch is defined as 0°028 cubic 
foot persecond. This corresponds to the 1-68 cubic feet per minute mentioned 


APPENDIX II 


—_—_——_—_____ 


Bench Marks 
List of bench-marks, for reference for tide levels, established by the Tidal 
and Current Surveys of Canada, or by the Admiralty Surveyors, on Vancouver 
Island and the Mainland Pacific Coast, British Columbia.* Consult ‘Tides 
on Pacific Coast,’ chapter IX. 


On VANCOUVER ISLAND—EAasT COAST 


Sidney—B.M.; near the foot of Beacon street. The top of a brass bolt drilled 
vertically into the granite rock on the north side of the Government 
wharf, at 143 feet from the outer abutment of the wharf, and 11% feet 
from the side of the wharf. It is about 3% feet below extreme high water. 

Tod Inlet—B.M.; the top of an iron bolt set vertically at 2 ft. 3 in. east from 
the side of the door of the steam turbine house of the Vancouver Port- 
land Cement Co. 


Cowichan—B.M.; the Admiralty bench-mark here is a broad arrow cut on a 
large rock, about 75 feet west of the shore end of the wharf at Cowichan. 


Nanaimo—The Admiralty chart survey was made by Commander M. H. 
Smyth, R.N., ic 1899. The note regarding datum on chart of Nanaimo 
harbour, No. 573, is as follows: ‘The datum to which the soundings 
are reduced is 18-6 feet below the summit of the masonry beacon on Beacon 
rock, which corresponds to ten feet below a mark (10) cut in the per- 
pendicular rock surface close to the small landing stage on the north side 
of the peninsula fronting the town, and adjoining the ballast wharf.’ 
This mark was used for reference in the dredging operations in the harbour, 
carried out by the government. 


The beacon referred to, is a truncated cone of concrete and iron, and 
its surface is rough and somewhat rounded. The mark on the rock should 


give a more definite elevation ; but, after careful search in 1905, it could | 


not be found, owing to the vagueness of the description. The mark is 
within the range of the tide, and the rocks are grown over with barnacles, 
which were cleaned off in several places in the endeavour to find the mark. 


Comox—Chart name, Port Augusta. The chart survey was made by Com- 
mander M. H. Smyth, R.N., in 1898, and the bench-mark at Comox serves 
to define the datum for the whole extent of Baynes sound. 


* Most of these bench-marks are from a manuscript list supplied by the courtesy of Dr. W. 
Bell Dawson, Superintendent of Tidal and Current Surveys. For fuller reference to bench- 
marks at Nanaimo, Comox, Hardy Bay, Banfield and Port Simpson, see pages 14-17 of Tide 
Levels and Datum Planes on the Pacific Coast of Canada, by W. Bell Dawson, Sessional Paper 
No. 21c, 5-6 Ed. VII., Department of Marine and Fisheries, Ottawa, 1906. 
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The note on the general chart of Baynes sound is as follows :—‘The 
soundings are reduced to 23°9 feet below the level of the slab at Goose 
Spit Magnetic Observation spot.’ This spot is marked by a triangle on 
the charts of Baynes sound and Comox, Nos. 333 and 3,127. 

The Magnetic Observation spot is on the northwest shore of Goose 
spit, in the second smali bay west of the Admiralty building and wharf. It 
is between the last two rifle butts towards the southwest end of the spit, 
and ten feet back from the edge of a low bank running along the beach. 
It consists of a cement slab, about 16 inches square, set level with the sur- 
face of the sandy ground. It is marked: Mag. Obsy., Egeria, 1898, in 
letters of lead letintotheslab. Its level is about ten feet above high water 
mark. 

There is another Observation spot, for latitude and longitude, which 
is farther to the south-west and farther back fromtheshore. Itisasimilar ~ 
slab of cement ; but it is a few inches above the ground, is differently 
marked, and cannot be mistaken for this one. 


Salmon River ; Johnstone Stratt—B.M.; a bolt drilled horizontally into the 
rock on the shore facing the wharf ; at 42 feet south from the third face- 
pile from the inside corner of the wharf. 


Hardy Bay, V.I—B.M.; copper bolt, 134 inches diameter, drilled into the 
rock on the north side of the Government wharf. It is 58 feet from the 
first pile bent of the wharf at the shore end, and 8 feet from the side of 
the wharf. It is about two feet below extreme high water. 


On VANCOUVER ISLAND—WEST COAST 


Banfield, Barclay Sound—B.M.; brass bolt drilled into the rock at 20 feet from 
the southeast corner of the wharf ; about the level of high water. 


Port Alberni—B.M.; brass bolt set at an angle in the slaty rock on the shore, 
at 48 feet from the eastern corner of the wharf, and 83 feet from the front 
of Mr. Waterhouse’s store. It is about 4 feet below extreme high water. 

B.M.; on the concrete foundation of the boiler in Mr. Bird’s saw- 
mill, near the most westerly corner; the surface of the concrete at.a point 
marked by a vertical groove in the brickwork above. 


Tofino, Clayoquot Sound—B.M.; brass bolt drilled into the rock at 231% feet 
eastward from the remains of the old wharf. It is about the level of high 


water. 
B.M.; on the door-sill in the foundation of life-boat station, at the 


west side and close to the door-jam. 


On MAINLAND COAST 


Squamish, Head of Howe Sound—B.M.; broad arrow made of sheet metal on 
the top of the cap of the P.G.E. Railway wharf; directly over the eighth 
pile from the outer corner of the wharf on the west side. 
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Lund—B.M.; brass bolt set vertically into granite rock at 12 feet from the 
west side of Thulin Bros.’ rear storehouse at the end of their wharf. It 
is about the level of extreme high water. 


Bute Inlet (at the head)—B.M.; brass bolt set vertically into granite rock 
about 500 feet southwest along the shore from the only stream running 
down the cliff near the mouth of the Homathko river. It is about 2 feet 
below high water at spring tides. 


Wadham, Rivers Inlet-—B.M.; on the south side of the bay in which Wadham’s 
cannery is situated ; at 55 feet from the point at which the rock begins, 
which rises to the southward into cliffs. A brass bolt drilled at an angle 
into the rock at about the level of extreme high water. 


Namu—B.M.; the top of an iron ring bolt drilled into the rock at the foot of 
the steps leading down from the wharf; at 38 feet back from the head of 
the wharf and 14 feet from its west side. 


Bellakula—B.M.; in the rock near the outer end. of the long wharf; a brass 
bolt set horizontally into the rock at 5 feet above extreme high water, 
and marked with the letters ‘“‘B.M.”’ chiselled into the face of the rock. 


Kitimat—B.M.; at the northerly end of a small ridge of rock on the north side — 
of the wharf. The top of a brass bolt drilled into the rock at 86 feet from 
the inner end of the wharf where it meets the village sidewalk. This 
bolt is below the level of high water. 


Claxton—B.M.; the top of an iron rod set vertically into the rock at 167 feet 
west of the stage leading to the wharf and 29 feet from the face of the 
crib-work along the shore. 


Port Essington, Skeena River—B.M.; near the east side of the most easterly 
of the wharves of the Anglo-British Columbia Canning Co. The eye of 
a ring bolt in the solid rock at 85 feet back from the front of the wharf and 
14 feet from its east side. 


Prince Rupert—B.M.; brass bolt in the concrete pier at the foot of McBride 
street. The bolt is set vertically into the concrete at 16 feet from the 
shore side and 15 inches from the west side. The top of the bolt is flush 
with the surface of the concrete. 


Port Simpson—The bench-mark to which the tide levels are referred, is a brass 
bolt with a round head, drilled into the rock, in the rocky foreshore which 
extends northward from the Hotel Northern. This rocky part of the 
foreshore is dry at half tide. The bolt is west of the wharf and is 174 feet 
from the angle between the side of the wharf and the hotel platform. 

The elevation of 100-00 feet was assumed for the reference point 
first used, which was cut on the rock in another position. In the summer 
of 1905 the final bench-mark was put in, and the levels completed. 


Stewart, Portland Canal—B.M..; in the face of the cliff at 50 feet due south of the 
southern end of the wharf; a brass bolt set horizontally in the rock at 3% 
feet above the plank walk and about 10 feet above extreme high tide. 
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DATUM PLANES 


For description of datum-planes at Victoria, Esquimalt and Vancouver, 


also for list of bench-marks and other reference points defining the average 
low-water datum used in the preparation of the Admiralty charts, consult 
Tide Levels and Datum Planes on the Pacific Coast of Canada.* Respecting the 
datum used in preparing the charts, this publication states : 


‘The datum in all cases, is low water at ordinary spring tides ; which 
is usually determined independently in each locality or at most for the 
extent of some one chart. It cannot therefore be assumed that the datum 
is at the same actual elevation throughout a region of any great extent. 

‘The reference points for the level of the datum are either bench- 
marks or tide rocks. The bench-mark usually consists of a broad arrow 
cut in the rock ; and the reference measurement, which fixes the datum, 
is taken from the cross line at its point.’ 


Referring to the datum-planes in use in the vicinity of Fraser River delta, 


the Annual Report of the Water Rights Branch, Victoria, for 1917, states : 


“The establishing of definite figures correlating the various datums 
in use on the lower mainland has made further progress, and we are in- 
debted to A. J. Dalzell, of the City Engineer’s Office, Vancouver, for the 
final figures relating to this important subject. The table given here- 
with has been submitted to Dr. Dawson, at Ottawa, for confirmation and 
may now be taken as correct.’ 


~ 


BRITISH COLUMBIA MAINLAND DATUM PLANES 


Datum planes referred to Vancouver Harbour Ordinary Mean High water 
tide levels low water sea-level level 
Feet Feet Feet 
Pom aewuatunt (O.G.W 2) io. oc ces os s via eee a cs an - 0-00 — 8-03 — 13-00 
DEO ECA WOVE! CNEL) oop ode ons diode ect bbe cas + 8-03 0-00 — 4-97 
High-water level (average of higher high water)..... +13-00 + 4-97 0-00 
Datum of Canadian Pacific Railway Co..........:. — 84-77 —92-80 —97-77 
Pett At ae VANCOUVER. 2. lke cae lace devaeswes — 83-52 —91-55 —96-52 
Datum, City of New Westminster................. +16-75 + 8-72 + 3-75 
Datum, Provincial Water Dept., Fraser River....... — 0-70 — 8-73 —13-70 


* See foregoing footnote ; consult also the latest Admiralty charts and Altitudes in Canada, 


by James White, especially Introduction thereto, Commission of Conservation, Ottawa, 1915. 


BIBLIOGRAPHY 


HE author of this report, in his research relating to the water-powers of 

British Columbia, has recognized the fact that development of these 

water-powers will prove of real service only in so far as it contributes to the 
advancement of the Province as a whole. | 


To attain this end there must be co-ordinated beneficial utilization of the 
inland waters, and hence a study of the history of the development of the 
Province becomes indispensable. Such study should extend to the develop- 
ment of the agricultural areas, of the mining industry, of the timber industry, 
of the fisheries, as well as of other natural resources, because each of these is 
and has been, in greater or less degree, linked up with and dependent upon 
the utilization of inland waters. 


There are, it is true, already available certain lists of books, government 
reports, etc., relating to the Province,—too often of a heterogeneous character— 
but, to the reader seeking information, it has been an almost hopeless task to 
select readily from such lists, books containing information most germane to a 
particular subject. It was early decided, therefore, to prepare for this report a 
more classified and descriptive bibliography and to include in it only such 
publications as would constitute a safe and ready guide to the literature re- 
lating, both directly and indirectly, to the history of British Columbia, in- 
cluding, of course, the development of its natural resources. 


Some reports, as for example those of the Geological Survey of Canada, 
of the Royal Geographical Society of Great Britain, and of the Royal Society 
of Canada, are voluminous, and yet these publications contain much of the 
basic historical and exploratory information respecting the pioneer work in 
British Columbia. To make an independent research in such volumes for in- 
formation relating to the characteristics of various watersheds of British 
Columbia, etc., would, in many instances, be impracticable. For these reports, 
therefore, comprehensive lists—which will be found of much value—have been 
included. 


The bibliography here presented is not offered as a complete one, but 
_tather as one containing the most representative publications. 


On account of the great natural attractions of British Columbia for 
sportsmanship and travel, a few works relating specifically to these pastimes 


Author’s Note—It had been my intention to include in this bibliography a number of addi- 
tional and subsidiary subject classifications, but consideration of space precludes this being done. 
Attention, however, is here drawn to the fact that many of the notes accompanying the text of 
this report contain references which constitute a ready guide to publications dealing specifically 
with certain subjects cognate to water-power development. For example, respecting damage 
caused by floods, see note on page 7 ; for various works relating to subsoil water, the law relating 
thereto, etc., see notes on pages 8, 9, 10 and II ; respecting proposed power developments in the 
United States on the Columbia and Pend-d’Oreille rivers, see note on page 29 ; for various aspects 
of problems respecting the exportation and use of electrical energy, see note on page 149; for publi- 
cations relating to British Columbia tides, see notes on pages 178, 179 and 180; etc.,—A. V. W. 
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have been included. Many a sportsman pioneering the inland water-high- 
ways has been the precursor of future agricultural or industrial activity. 


' While, for convenience of reference, the publications have been grouped 
under several broad subject headings, yet it will be understood that the con- 
tents of the various publications are by no means restricted to these subjects. 
This classification will assist those making research to obtain quickly a know- 
ledge of authoritative works respecting the subjects listed, which are : 


I. General Reference Works. 


II. Guides, Handbooks and Other Publications giving descriptive in- 
formation and historical data relating to various natural resources 
of the Province. 


III. Topography—Government and other publications containing descrip- 
tions of the physical characteristics of various watersheds. 


IV. Travel and Exploration—Mountaineering and other Sport. 


V. Histories and Works of Historical Interest, including North West 
Coast Voyages, Hudson’s Bay Company Affairs, International 
Waters, Boundaries, Treaties. 


I—GENERAL REFERENCE 


ATLAS OF CANADA. Second Edition. Issued by the Department of the Interior. Folio. 14 pp. of text, and 124 
pp. of maps and diagrams. Ottawa, 1915. 


ALTITUDES IN THE DOMINION OF CANADA, by James White. 2nd ed. S8vo, 603 pp., maps and profiles. 
Commission of Conservation, Ottawa, 1915. 


DICTIONARY OF ALTITUDES IN THE DOMINION OF CANADA, by James White. 2nded. 8vo, 251 pp. 
Commission of Conservation, Ottawa, 1916. 


HANDBOOK OF CANADA. British Association for the Advancement of Science, Toronto Meeting, 1897. 8vo, 
415 pp., maps. Toronto, 1897. 


GEOGRAPHIC BOARD OF CANADA,—Decisions, Reports of. In progress. The Fifteenth Report contains all 
desisions to March 31, 1917. S8vo, 353 pp. Ottawa, 1917. 


GAZETTEER OF BRITISH COLUMBIA, A: Containing the Names, Locations and General Information Re- 
garding the Cities, Towns, Post Offices, Settlements, Islands, Rivers, Capes, Bays and Mountains of the 
Province. 8vo. 114 pp. Vancouver, 1909. 


BRITISH COLUMBIA COAST NAMES, 1592-1906, to which are added a few names in adjacent United States 
territory, Their Origin and History ; by Captain John T. Walbran. (Canadian Fisheries Protection Service 
and Commanding C.G.S. “Quadra” 1891-1908). S8vo, 546 pp., map and illus. Ottawa, 1909. 


BRITISH COLUMBIA PILOT, THE: Third Edition, including the Coast of British Columbia from Juan de 
Fuca Strait to Portland Canal, together with Vancouver and Queen Charlotte Islands, compiled from Ad- 
miralty Surveys. Published by order of the Lords Commissioners of the Admiralty. 8vo, 596 pp., with 
Feared to published Admiralty charts, London—Printed for the Hydrographic Office, Admiralty. Lon- 

on, 1905. 


COAST OF BRITISH COLUMBIA, THE ; including the Juan de Fuca Strait, Puget Sound, Vancouver and Queen 
Charlotte Islands. Publication No. 96. Hydrographic Office, U.S. Navy—compiled by R. C. Ray. 8vo, 
484 pp., index map to charts. Washington, 1891. 


TIDE TABLES FOR THE PACIFIC COAST OF CANADA. Issued annually by the Tidal and Current Survey, 
Department of the Naval Service, Ottawa, by W. Bell Dawson, Supt. 
Note—See reference to ‘Range of Tidal Levels’ in Chapter VIII ane footnotes sbid. 


CANADA YEAR BOOK. Published annually by the Department of Trade and Commerce, Census and Statistics 
Office, Ottawa. In progress. 


Saker okt ALMANAC AND MISCELLANEOUS DIRECTORY. Published annually. Contains Commercial, 
Statistical, Astronomical, Departmental, Ecclesiastical, Educational, Financial and General Information. 
Commencing 1848 (Scobies). Toronto. In progress. 

CANADIAN ANNUAL REVIEW. Foronto, 1901. In progress. 


Note—This is a comprehensive publication dealing with foreign wire - with Dominion, provincial, 
inter-provincial and municipal affairs; also with such subjects as Transportation, Finance, Industry, 
Canadian Development and Resources, Literature, Journalism, Art, Public Events, Incidents, etc. 


CONFERENCE OF GOVERNORS. Proceedings of a Conference of Governors in the White House, Washington, D. (Cs 
May 18-15, 1908. Washington, 1909. xxxvii+451 pp., 8vo. 60th Cong., 2nd Sess., House doc. No. 1425. 


NATIONAL CONSERVATION COMMISSION, Report of ; with accompanying papers. FeRaey 1909. Illus- 
trated. 3 vols. Washington, 1909. 8vo. 60th Cong., 2nd Sess., Sen. doe. No. 676. Vol. I, v-+276 pp.; 
Vol. II, vit+-771 pp.; Vol. III, v+793 pp. 


COMMISSION OF CONSERVATION, Ottawa, Reports of. See, especially : 
Annual Reports. First for 1910. In progress. Consult Reports of Committee on Waters and Water-Powers. 
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Water-Powers of Canada, by Leo. G. Denis and Arthur V. White. 8vo, 397 pp., maps and plates. Ottawa, 1911. 
Note—Contains Bibliography, pp. 347-376. 


Water-Powers of Manitoba, Saskatchewan and Alberta, by Leo G. Denis and J. B. Challies. 8vo, 334 pp., mape 
and illus. Ottawa, 1916 


Water-Powers of British Columbia, by Arthur V. White. S8vo, [see this report for pagination] pp., maps and 
plates. Ottawa, 1919. 


Forests of British Columbia, by H. N. Whitford and Roland D. Craig, under the direction of Clyde Leavitt, Chief 
Forester, Commission of Conservation. 8vo, vilit+409 pp., maps and illus. Ottawa, 1918. 


Water Works and Sewerage Systems of Canada, by Leo. G. Denis. 8vo, 176 pp., illus. Ottawa, 1916. 
Note.—This is a revised and enlarged edition of ‘‘ Water Works of Canada,’’ Ottawa, 1912. 


Electric Generation and Distribution in Canada, by Leo. G. Denis. S8vo, 296 pp., illus. Ottawa, 1918. 
Long Sault Rapids, St. Lawrence River. An Enquiry into the Constitutional and Other Aspects of the Project to 
Develop Power Therefrom, by Arthur V. White. 8vo, 384 pp., maps and plates. Ottawa, 1913. | 
Fishways in the Inland Waters of British Columbia, by Arthur V. White. S8vo, 14 pp. Ottawa, 1918. 
DEPARTMENT OF THE INTERIOR—WATER POWER BRANCH. Consult Water Resources Papers, pub- 
lished by the Department of the Interior, Canada, Dominion Water Power Branch. 
Note—Of the Water Resources Papers relating to British Columbia Nos. 1, 8, 14,18 and 21, dealing mors 


particularly with stream-flow data, are specifically described in Chapter XV, “Stream-flow Data” : ; others which 
include references to water-powers in British Columbia are as follows : 


Water Resources Paper No. 12—Report on Small Water-Powers in Western Canada and discussion of Sources of 
Power for the Farm, by A. M. Beale. 8vo, 32 pp., illus. Ottawa, 1915 


Water Resources Paper No. 18—Report on the Coquitlam-Buntzen Hydro-Electric Development, British Col- 
umbia, by G. R. G. Conway. 8vo, 51 pp., illus. Ottawa, 1915. 


Water Resources Paper No. 16—Water Powers of Canada. _ A eeries of five pamphlets in one volume covering 
the water-power situation in Canada, prepared for distribution at the Panama-Pacific Exposition, San Fran- 
cisco, 1915. The section relating to British Columbia is by G. R. G. Conway and consists of 157 pp., 8vo, 
with numerous illustrations especially of the developed powers. Ottawa, 1916. 


Water Resources Paper No. 17—Canadian Hydraulic Power Development and Electric Power in Canadian In- 
dustry, by Charles H. Mitchell... 8vo, 50 pp., illus. Ottawa, 1916. 


DEPARTMENT OF THE INTERIOR—IRRIGATION BRANCH. Consult the Annual Reports of the Depart- 
ment of the Interior, Canada. The first Annual Report regarding irrigation surveys was issued in 1894, 
and subsequently reports have been issued covering the years 1895, 1896, 1897, 1898, 1902, 1906-7, 1908, 
and annually. In progress. 


WESTERN CANADA IRRIGATION ASSOCIATION. Consult Reports of Proceedings of Annual Conventions, 
published by Department of the Interior, Canada, Forestry Branch. 


REPORT OF PROGRESS OF STREAM MEASUREMENTS, commencing for the calendar year 1909. Forestry 
and Irrigation Branch, Department of the Interior, Ottawa. In progress. 


GEOLOGICAL SURVEY.OF CANADA: See under ‘‘Topography,’’ Section IIT. 


TOPOGRAPHICAL SURVEYS BRANCH, Department of the Interior, Ottawa; Annual Reports. In progress. 
Consult Note in ‘‘ Bibliography,” Water-Powers of Canada, p. 349, Ottawa, 1911. 


DOMINION POWER BOARD. Constituted by Order in Council of 25th April, 1918. 
Note—No reports have yet been issued. 


DEPARTMENT OF INLAND REVENUE, Ottawa, Canada. Consult Annual Reports. In progress. 
DEPARTMENT OF MINES, Ottawa, Canada. Consult Annual Reports. In progress. 
DEPARTMENT OF MARINE AND FISHERIES, Ottawa, Canada. Consult Annual Reports. In progresa. 


METEOROLOGICAL SERVICE OF CANADA (Department of Marine), Reports of. For publications consult 
chapter, ‘‘ Meteorological Data,” supra. (See footnotes.) 


DEPARTMENT OF PUBLIC WORKS, Ottawa, Canada. Consult Annual Reports. In progress. 
DEPARTMENT OF RAILWAYS AND CANALS, Ottawa, Canada. Consult Annual Reports. In progress. 


RAILWAY COMMISSION OF CANADA. Consult Annual Reports of the Board of Railway Commissioners of 
Canada. First Report, March 31, 1906; (February 1, 1904, to March 31, 1906). Ottawa, 1907. In 
progress. (See Appendices, for Catalogue of Books in Library’ of the Board.) 


HONORARY ADVISORY COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, Ottawa, Canada. 
Consult reports. 


onion ARCHIVES OF CANADA (Department of Secretary of State), Ottawa, Canada. Consult Annual Reports. 
Nn progress. 


DEPARTMENT OF TRADE AND COMMERCE, Ottawa, Canada. Consult Annual Reports. In progress. 


INTERNATIONAL WATERWAYS COMMISSION and 
INTERNATIONAL JOINT COMMISSION 
See under Section V re International Waters, etc. 


GANNETT, HENRY. The Area of the United States, the States and the Territories. U.S. Geological Survey Bul- 
letin No. 802. 8vo,9 pp., map. Washington, D.C., 1906. 


STATISTICAL ABSTRACT OF THE UNITED STATES. Published annually. Washington, D.C. In progress. 
UNITED STATES GEOLOGICAL SURVEY. Water Supply Papers, etc. See references in Chapter, ‘‘Stream- 
Flow Data—United States,’’ supra in this Report. 


UNITED STATES ENGINEERS’ REPORTS. Report of the Chief of Engineers: Annual Reports of the War 
Department. Washington, 1866. In progress. 


PACIFIC RAILWAY SURVEYS: Reports of Explorations and Surveys to | ene the Most Practicable and Eco- 
nomical Route for a. Railroad fromthe Misstssippi River to the Pactfic Ocean. Made under the Direction of the 
Secretary of War, in 1853-6, according to Acts of Congress of March 31, 1853, May 31, 1854, and August 5, 
1854. 4to, 13 vols., with topographical maps, profiles, sketches and plates. "Washington, 1855-1861. 


ENGINEERING INSTITUTE OF CANADA (formerly Canadian Society of Civil Engineers). Consult Trana- 
actions for special descriptions of several hydro-electric developments. Montreal. In progress. 


“ 
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BRITISH COLUMBIA PROVINCIAL ARCHIVES DEPARTMENT. Consult Annual Reports. In progress. 


eae ee rn PROVINCIAL GOVERNMENT DEPARTMENTS. See below under ‘‘Topography,” 
ection - 


IRRIGATION. See under Department of Interior above, also reference to ‘‘ Water-Power and Irrigation’’ in Chapter 
I. Consult footnotes ibid. 


Irrigation in British niece an B. A. Etcheverry, being Bulletin No. 44, 8vo., 119 pp., illus. Dept. of Agri- 
culture, Victoria, B.C., 


Report on a Public Irrigation Corporation Bill, Accompanying and Feplatning the Revised Draft. By H. W. 
Grunsky eee of Lands, Water Rights Branch, Province of British Columbia. 8vo, 76 pp. Vic- 
toria, 


LEGISLATION : For Proclamations, Regulations, Statutes, etc., consult in Chapter III supra ‘‘Chronological Key 
to Water Legislation in British Columbia,’’ pp. 104 et seg, also footnotes ibid. For Bibliography relating to 
the Law of Waters, see Water-Powers of Canada, 1911, pp. 372-376, Commission of Conservation, Ottawa, 
1911 ; also “Bibliography Relating to the Law of Waters,” by Arthur V. Whitein The Canadian Law Times, 
Vol. sxx No. 7 (Toronto, July, 1912), pp. 549-560. 


Message Relative to the Terms of Union with the Province of British Columbia. 8vo, 66 pp. Ottawa, 1875. 


II—GUIDES, HANDBOOKS AND OTHER PUBLICATIONS GIVING DESCRIPTIVE 
INFORMATION AND HISTORICAL DATA RELATING TO VARIOUS 
NATURAL RESOURCES OF THE PROVINCE 


BRITISH COLUMBIA GUIDE BOOKS for years 1877-78, 1897, 1903 and 1911 as follows : 


Note—These books contain much valuable historical and other data relating to the provincial natural re- 
sources. 


GUIDE TO THE PROVINCE OF BRITISH COLUMBIA FOR 1877-8, Compiled from the Latest and Most Authentic 
Sources of Information. 8vo, 410 pp. Victoria, B.C., 1877. 


YEAR BOOK OF BRITISH COLUMBIA AND MANUAL OF PROVINCIAL INFORMATION. To which és 
added a chapter containing much special information respecting the Canadian Yukon and Northern Territory 
generally ; by R. E. Gosnell. Svo, 406 pp., numerous illustrations. Victoria, B.C., 1897. 


YEAR BOOK OF BRITISH COLUMBIA AND MANUAL OF PROVINCIAL INFORMATION, by R. E. Gosnell, 


8vo, 394 pp., numerous illustrations, sketch map of the Province and table showing mineral production. 
Victoria, B. C., 1903. 


YEAR BOOK OF BRITISH COLUMBIA AND MANUAL OF PROVINCIAL INFORMATION (Coronation 
Edition), by R. E. Gosnell. 8vo, 358 pp., numerous illustrations. Victoria, 1911. 


ANDERSON, ALEXANDER CAULFIELD. The Dominion_at the West._ A brief description of the Province of 


British Columbia, its Climate and Resources. The Government Prize Essay, 1872. S8vo, 112-+xlii pp. 
Victoria, 1872. 


NEW GOVERNMENT COLONY, THE—British Columbia and Vancouver Island. A complete Hand-Book replete 


with the latest information concerning the newly-discovered Gold Fields. Anonymous. 8vo, 67 pp., map. 
London, 1858. 


BALLANTYNE, ROBERT M. Handbook to the New Gold Fields: A Full Account of the Richness and Extent of the 
Fraser and Thompson River Gold Mines, with a Geographical and Physical Account of the Country and tts In- 
habitants, Routes, etc., etc. 12mo, 116 pp., map. Edinburgh, 1858. 


BOAM, HENRY J. British Columbia, its History, People, Commerce, Industries and Resources. 4to,495 pp. Lon- 
don, Eng., 1912 


BUREAU _ OF PROVINCIAL INFORMATION, Victoria, B.C. 
Note—This Bureau issues numerous Bulletins dealing with natural resources, such as agricultural oppor- 
tunities, timbering, etc. For example, with respect to the sporting resources, consult Bulletins No. 17, Game of 
British Columbia ; No. 20, Fisheries of British Columbia ; and No. 25, The Game Fishes of British Columbia. 


Saha sr nami KINAHAN. The New El Dorado, or British Columbia. 8vo, 405 pp., map and plate. London, 
DYER, Sy al The Routes and Mineral Resources of North Western Canada. 8vo, 268 pp., maps. London, 


FORBES, CHARLES. Vancouver Island: its Resources and Capabilities as a Colony. A Prize Essay. S8vo, 63 pp. 
“| Appendix 18 pp. Published by the Colonial Government, 1862. 


GOLD FIELDS. Apart from its use for domestic and incidental agricultural purposes, water was first extensively 
employed in British Columbia in connection with the mining industry. For information respecting mining, 
consult the Reports of the Minister of Mines, British Columbia ; the Reports of the Geological Survey of 
Canada ; the various Histories, Guides and Handbooks of the Province ; consult also items in this section 
Onder Ballantyne, Boam, Cornwallis, Dyer, Hazlitt, and, under Section IV, "Butler, Chittenden, McNaughton, 

vie, etc. 


HALL, E. HEPPLE. Lands of Plenty: British North America for Health, Sport and Frofit, a Book for all Travellers 
and Settlers. 8vo, 192 pp., large map. London, 1 1879. 
Note—See Chapter VI for British Columbia. 


HAZLITT, WILLIAM CAREW. The Great Gold Fields of Cariboo: with an authentic description, brought down to 
the latest period, of British Columbia and Vancouver Island. sm. 8vo, 184 pp., map. London, 1862. 


LANGEVIN, HON. H. L., Minister of Public Works, Canada. British Columbia Report. S8vo,246pp. Ottawa, 1872. 


MACKENZIE RIVER BASIN. Third Report of the Select Committee of the Senate appointed to inquire into the re- 
sources of that part of the Dominion lying north of the Saskatchewan watershed, east of the Rocky Mountains and 
west of Hudson Bay, and comprising the Great Mackenzte Basin—its extent ‘of navigable rivers, lakes and sea 
coast, of arable and pastoral land, tts fisheries, forests and mines, and to report wpon its possible commercial and 
agricultural value. 8vo, 310 pp., maps. Ottawa, 1888. 

Note—It will be observed that this Mackenzie River Report is referred to as the Third Report. It is 
interesting to know that the First and Second Reports are merely preliminary, and consist chiefly of re- 
cohiiee to the Senate for authority to procure evidence, employ clerical assistance, etc. They are published 
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in the Senate Journals for 1888 at pp. 79 and 83, respectively. Fourth and Fifth Reports dealing with matters 
of services and publication were also minor reports, see Senate Journals for 1888, pp. 176 and 267. 

In the session of 1891, a report by a Select Committee of the Senate recommended that certain docu- 
ments and letters be printed as a supplement to the Third Report of 1888. These actually are published 
as Appendix No. 1 (71 pp.), to the Senate Journals, 1891. 

In the session of 1906-07 a report of a Committee to enquire respecting the Northern parts of Alberta, 
Saskatchewan and Mackenzie territory, etc., was published with evidence, as Appendix No. 1 to the Senate 
Journals, 1906-7. It consists of 128 pp. and a number of photographic plates. 


sources. 8vo, 65 pp., maps andillus. Department of Interior, Ottawa, 1897. 


PEACE RIVER DISTRICT OF BRITISH COLUMBIA. Return to an order of the House of Commons, dated 


the 18th Feb., 1907, for a copy of the Report respecting the selection and location of 3,500,000 acres in the 
Peace River District of British Columbia, which has been prepared upon the exploratory survey mentioned 
by the Minister of the Interior on the 7th February, in the House of Commons. 6-7 Ed. VII. Dominton 
Sessional Paper No. 178. 8vo,40 pp. Ottawa, 1907. 


UNEXPLOITED WEST,THE. A compilation of all available information as to the resources of Northern and North- 


western Canada. By Ernest J. Chambers, Major, Corps of Guides. Published under the direction of 
F. C. C. Lynch, Superintendent, Railway Lands Branch, Department of the Interior, Ottawa, 1914. Lge. 
8vo, xv +361 pp.+Bibliography, viii+Index, xi pp. 


YUKON TERRITORY, THE;; its History and Resources. Issued by direction of the Hon. Frank Oliver, Minister 


of the Interior. S8vo, 140 pp., illus. Ottawa, 1907. 


Note—For cognate information, consu]t also the following: Under ‘“‘General,’’ Section I : Handbook of 
Canada, B. C. Pilot ; Under “Topography,” Section III: Annual Reports dealing with Lands, Mines and 
Fisheries; Under ‘‘Travel,’’ Section IV: Chittenden, Jennings, Talbot, etc.; Under ‘‘History,’’ Section 
V: Hazlitt, Macdonald, Macfie, Mayne, Pemberton, Rattray, Scholefield. 


III—_TOPOGRAPHY : GOVERNMENT AND OTHER PUBLICATIONS 
CONTAINING DESCRIPTIONS OF THE PHYSICAL CHARAC- 
TERISTICS OF VARIOUS WATERSHEDS 


(Consult also under ‘Guides and Handbooks’ above, and under ‘Travel 


GEOLOGICAL SURVEY OF CANADA, Consult the Annual Reports, Special Reports and Memoirs. 


Publi- 
cation 
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95 


101 
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and Exploration’ below.) 


References 
to British Columbia will be found as follows : ; 


Note—The numbers in brackets are the publication numbers of the reports when issued as separates. 


Report of Progress, 1871-72 
Journal and Report of Preliminary Explorations in British Columbia, by A. R. C. Selwyn; pp. 16-72. 


Note—Route followed was by Fraser and Thompson rivers to Kamloops, thence by the North 
Thompson and McLennan rivers to Téte Jaune Cache. 


On the Coal Fields of the East Coast of Vancouver Island, by J. Richardson ; pp. 73-100 
Report of Progress, 1872-73 

On the Coal Fields of Vancouver and Queen Charlotte Islands, by J. Richardson ; pp. 32-65. 
Report of Progress, 1873-74 

On Geological Explorations in British Columbia, by J. Richardson ; pp. 94-102. 


Note—Refers to coal deposits and geology of Vancouver island, and smaller islands in strait of 
Georgia, 


Report of Progress, 1874-75 
On Explorations in British Columbia, by J. Richardson ; pp. 71-83. 


Note—Treats of a partial examination of several channels and islands on mainland coast, Graham 
reach, Gardner canal, Douglas channel to Wrangel in Alaska ; also of the south-eastern portion of 
Nanaimo coal-basin. 


Report of Progress, 1875-76 
Report on Exploration in British Columbia, with sketch-map of route, by A. R. C. Selwyn; pp. 28-86. 
Note—Route followed was from Quesnel to Stuart lake via Telegraph trail ; thence] to McLeod 
lake and down Parsnip and Peace rivers to mouth of Smoky river. Return via Giscome portage 
and Fraser river; also describes first 45 miles of South Pine river to forks. 
Report on Explorations in British Columbia, by G. M. Dawson ; pp. 233-265. 


Note—Reconnaissance examination. Route: From_Soda creek, via Chilcotin river to} Tat- 
layoko lake, thence Chilanko, Nazko, Blackwater, and Chilako rivers to Prince George and down 
Fraser river to Quesnel. 


Report of Progress, 1876-77 


Report on Explorations in British Columbia, chiefly in the Basins of the Blackwater, Salmon [Dean] and 
abs og Rivers, and on Francois Lake, by G. M. Dawson; pp. 17-94; with coloured {geological 
map No. 120. 


Report of a Reconnaissance of Leech River and Vicinity, by G. M. Dawson ; pp. 95-102. 
Note—Leech river is tributary to Sooke river and is about 21 miles from Victoria. 


General Note on the Mimes and Minerals of Economic Value of British Columbia, with a list of 
Localities, by G. M. Dawson ; pp. 103-149. 


Note—Reprinted with additions and alterations, from the Canadian Pacific Railway Report, 
rire 


Report on the Coal Fields of Nanaimo, Comox, Cowichan, Burrard Inlet and Sooke, British. Columbia, 
by J. Richardson ; pp. 160-192; with Map No. 121. 
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Report of Progress, 1877-78 
Preliminary Report on the Physical and Geological Features of the Southern Portion of the Interior of 
British Columbia, by G. M. Dawson ; Section B—173 pp., with coloured Geological map No. 127. 
Note—District covered approximately bounded in longitude by 119° to 121°-30’, in latitude 
from 49th parallel to 51°-20’. 
Report of Progress, 1878-79 
Report on the Queen Charlotte Islands, by G. M. Dawson ; Section B—239 pp., with two coloured geo- 
logical maps and sketches of harbours; Maps Nos. 139, 140 and 141. 
Report of Progress, 1879-80 


Report on an Exploration from Fort Simpson, on the Pacific Coast, to Edmonton, on the Saskatchewan, 
embracing a portion of the Northern part of British Columbia and the Peace River Country, by G. M. 
Seetaet ; ee B—165 pp., with a map in three sheets, with geological indications ; Maps Nos. 


Note on the Distribution of some of the more Important Trees of British Columbia, by G. M. Dawson 3 
Section B—pp. 167-177, with Map No. 149. 
Note—F¥irst printed in Canadian Naturalist, Vol. IX, No. 9. 
Report of Progress, 1882-83-84 
Report on the Geology of the Country near the Forty-ninth Parallel of North Latitude, West of the Rocky 
Mountains, from Observations made 1859-60, by H. Bauerman ; Section B—42 pp., with plates of 
sections No. 170. 
Annual Report (New Series), Vol. I, 1885 
Preliminary Report on the Physical and Geological Features of that portion of the Rocky Mountains 
between Latitudes 49° and 51°-30’, by G. M. Dawson ; Section B—169 pp., with two coloured geo- 
logical maps, Nos. 223 and 224, 
Annual Report (New Series), Vol. II, 1886 ° 


Report on a Geological Examination of the Northern Part of Vancouver Island and Adjacent Coasts, by 
G. M. Dawson ; Section B—129 pp., with a coloured geological map, No. 247. 


On the Geological Structure of a Portion of the Rocky Mountains, by R. G. McConnell; Section D— 
1 pp., with geological section No. 248. 
Note—Section is in vicinity of Canadian Pacific railway near the 51st parallel. 
Annual Report (New Series), Vol. III, 1887-88 . 


Report on an Exploration in the Yukon District, N.W.T., and Adjacent Northern Portion of British 
Columbia, by G. M. Dawson ; Section B—277 pp., with an index map, No. 274, and a detailed map 
in three sheets, with Geological Indications. Maps Nos. 275, 276, 277. 


Report on the Geology of the Mining District of Cariboo, by A. Bowman; Section C—49 pp., with geo- 
logical sections and maps Nos. 278, 279, 280, 281. 


The Mineral Wealth of British Columbia—With an Annotated List of Localities of Minerals of Economie 
value, by G. M. Dawson ; Section R—163 pp. 
Annual Report (New Series), Vol. IV, 1888-89 


aeport on portion of the West Kootenay District, by G. M. Dawson; Section B—66 pp., with map 
No. 30 


Report on an Exploration in the Yukon and Mackenzie Basins ; by R. G. McConnell ; Section D—163 pp., 
with map No. 304. 
Note—Describes the Liard river from Dease river to Fort Simpson, pp. 33-50. 
Annual Report (New Series), Vol. VII, 1894 


Report on the Area of the Kamloops Map Sheet, by G. M. Dawson ; Section B—427 pp., with Maps Nos. 
556 and 557. 


Report on an Exploration of the Finlay and Omineca rivers, by R. G. McConnell; Section C—40 pp., 
with Map No. 567. 
Note—Describes these two rivers in detail. 
Annual Report (New Series), Vol. XI, 1898 
Report on the Geology and Natural Resources of the Country Traversed by the Yellow Head Pass Route 
, from Edmonton to Téte-Jaune Cache, comprising portions of Alberta and British Columbia, by James 
McEvoy ; Section D—44 pp., with map No. 676. 
Annual Report (New Series), Vol. XII, 1899 : 
Report on the Atlin Mining District, British Columbia, by J. C. Gwillim ; Section B—48 pp., with map 
No. 742 


Note—Gives fall respectively of many of the creeks. 


Annual Report (New Series), Vol. XVI, 1904 
Report on Graham Island, B.C., by R. W. Ells ; Section B—46 pp., with two maps, Nos. 921 and 922, 
Note—In this exploration particular attention was given to the coal areas of the interior. 


Report on Explorations in the Yukon and Adjacent Northern Portion of British Columbia in 1887, with ex- 
tracts relating to the Yukon District from report on an exploration in the Yukon and Mackenzie 
Basins, 1887-88, by R. G. McConnell. G. M. Dawson. 


Preliminary Report on the Rossland, B.C., Mining District, 1906, by R. W. Brock; 40 pp. 


ae. es on a part of the Similkameen District, B.C., 1907, by Charles Camsell; 41 pp., with map 
o. 987. 


The Telkwa River and Vicinity, B. C., 1907, by W. W.Leach ; 23 pp., with map No. 989. 

Preliminary Report on a Portion of the Main Coast of British Columbia, and Adjacent Islands included in 
New Westminsterand Nanaimo districts, 1908, by O. E. LeRoy.; 59 pp., 4 pls., 6 figs., one map No. 997. 

Report on Coal Fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia, by D. B. Dowling. 

Report onthe Climate and Agricultural Value, General Geological Featuresand Minerals of Economic Import- 


ance of Part of the Northern Portion of British Columbia and the Peace River Country, by G. 
M. Dawson. (Reprinted from the Canadian Pacific Railway Report for 1880.) Ige. 8vo, 25 pp. 
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Geological Record a the Rocky Mountain Region of Canada, by G. M. Dawson. (Reprinted from the 
Bulletin of the Geological Society of America, Vol -XII, pp. 57-92, February 25, 1901). 
GUIDE BOOKS ISSUED BY THE GEOLOGICAL SURVEY 


Guide Book No. 8. Toronto to Victoria and return via Canadian Pacific and Canadian Northern Railways— 
Parts 1,2 and 3. sm. 8vo, 386 pp., maps and illus. Ottawa, 1913. 


Guide Book No. 9. Toronto to Victoria and return via Canadian Pacific, Grand Trunk Pacific and National 
Transcontinental Railways. sm. 8vo, 164 pp., maps and illus. Ottawa, 1913. 


Guide Book No. 10. Excursions in Northern British Columbia and Yukon Territory and along the North Pacific 
Coast. sm. 8vo, 179 pp., maps and illus. Ottawa, 1913. 


LIST OF THE PRINCIPAL REPORTS RELATING TO WORK IN BRITISH COLUMBIA WHICH ARE 
INCLUDED IN THE “‘DIRECTOR’S SUMMARY REPORTS” SINCE 1894. 


Note—The publication numbers given are of the Summary Reports printed separately. 


553 Annual Report (New Series), Vol. VII, 1894 


Kamloops District, Economic Minerals in the—G. M. Dawson................4+. Part A. pp. 14-.38 
583 Annual Report (New Series), Vol. VIII, 1895 
West. Kootenay District—R. G. McConnell... 02:0 wc. s bias Oacies geen eabageces Part A. pp. 22- 37 
614 Annual Report (New Series), Vol. LX, 1896 
Wiest Kootenay, District——R.G. MoConnelliice otc aoe e's spire cele s Selecta eae ee Part A. pp. 18- 30 
644 Annual Report (New Series), Vol. X, 1897 
West Kootenay District—R. G. McConnell. ........ 0. cc ccc cc cc cree eee ecees Part A. pp. 27- 33 
674 Annual Report (New Series), Vol: XI, 1898 
Yukon District and Adjacent Parts of British Columbia—J. B. Tyrrell ah Lbs eaeeabnteree Part A. pp. 36- 46 
‘West Kootenay. District=—R... Wir Brock an Ae scent lele ole aieeee ie eee wie ie reece ateele Part A. pp. 62- 71 
Yellowhead: Pass’ District—J.. MeH voy .0006 005, «(ccicis aie dthewinnit e metieei els wateitciets Fe Part A. pp. 72- 86 
691 Annual Report (New Series), Vol. XII, 1899 
Athn District=—Je Cs Gwillim wi teeta che oe we ads eres chia etc a oe eee ae eee ea Part A. pp. 52 -75 
West Kootenay District—R. W. Brock. Fisch doa Set orto al Sel th oem RO AIS. SP ROC enexen ere Part A. pp. 75- 86 
Mast Cootenays District——J¢) MICH VOVs.c cone creectilece cre elope nie Seren et as eas ee Part A. pp. 87-103 
717 Annual Report (New Series), Vol. XIII, 1900 
AtlnaDistriet-<JeCs Giillimitemiy ces tvs mocha ha oro otc peer) meee TO ko ae Oi eke te Rete eee Part A. pp. 52- 62 
Westiootenay=District=—Rav Wi Broek G..c- 0c 5s eae eete Pied ee in Pe mene eee Part A. pp. 62- 84 
Hast Kootenay District—J a MCHiVoy.ices ncmicbe cre tenn ces ee een as eres ore Part A. pp. 84- 95 
762 Annual Report (New Series), Vol. XIV, 1901 ' 
International Boundary, Geology of the Region adjoining the—R. A. Daly.........Part A. pp. 39- 51 
Boundary, Creek District W Brock ocho sate ie ee eee Part A. pp. 51- 69 
Crowsnest: Coal: Hield=—W.. Wiles ascleccrscm 0 tee ride enn: ee Cees Part A. pp. 69- 81 
817 Annual Report (New Series), Vol. XV, 1902-3 
Vancouver Island, Geology of the West Coast of—Arthur Webster................ Part A. pp. 54- 76 
Vancouver Island, Geology of the West Coast of—Ernest Haycock................ Part A. Pp. 76- 92 
Boundary Creek District, Preliminary Re sport on the—R.\W. Brock... .. 2s: 22402 Part A. pp. 92-138 
International Boundary, Geology of the stern Part of the—R. A. Daly......... Part A. pp. "138-149 
866 Annual Report (New Series), Vol. XV, 1902-3 
hesbardeawr District—Rii Wc DCOCKs. cuctelere «icicle ole enben eee aie Ries wee oaderoe Na Gein cee Part AA. pp. 42- 81 
Peace River Country—J. Mo Macounte cio saison cata os eas Chea yi nie ee ehcuiy een Part AA. pp. 81l- 83 
On the Coal Basins in the Rocky Mountains—D. B. Dowling.............-..00-- Part AA. pp. 83- 91 
International Boundary, Geology of the—R. A. Daly............. ccc cece eee ce ees Part AA. pp. 91-100 
900 Annual Report (New Series), Vol. XVI, 1904 
Nicolai@oal Basin—-R! Wi Milles: 2) overs cg bicle tie inte okohe iets loots olaeteys nails one tes areas Part A. pp. 42- 65 
Quilchena: Coal Basin—Ri Wi, lls ..% 8). sorte sie bd ereieiees Ce De ene ee ee oa ee Part A. pp. 65- 74 
Copper Claims of Aspen Grove—R. A. A. Johnston........ cc. cece cece cece ceces Part A. pp. 74- 78 
Copper Claims of Aberdeen Camp—R. AOA SLORRStON es. aes oe he a ee ene Part A. pp. 78- 80 
The Lardeau Mining District—R. W. Brock... .......... cece cece ccc ecconece Part A. pp. 80- 91 
International Boundary, Geology of the Western Part of the—R. A. Daly......... Part A. pp. 91-100 
Natural History of the National Park—John Macoun................2-eeceesees Part A. pp. 100-105 
enue one Costigan Coal Basins and Their Continuation Northward—D. B. 
OC LRTA ES one say were decker tel oda tie aaah due aaNet ee cc cg GRAD taara Pe pen erate renee Part A. pp. 105-116 
‘The ete Coal Basin—D:; Bi Dowling scien Coe itia sie eicle oa ena Part A. pp. 116-121 


Nore—After the year 1904, the Annual Reports ceased to be published in one volume, and the Director’s 
Summary Reports were issued separately. The following are the chief references in the Summary 
Reports to work performed in British Columbia : 


947 Summary Report for the Calendar Year 1905 


Northwestern British Columbia and Windy Arm District—R. G. McConnell................ pp. 26- 32 
Unuk-River Mining Region—F./ 2 Wright: 72222 ss 62 aasooe Sate See ee pp. 46- 53 
Graham Island —Ri W oAGMis. 60. 5 oe gine thi nin oe gd ean os vee gis Ae eels ales ie pp. 53- 55 


959 Summary Report for the Calendar Year 1906 
New Westminster District and Texada Island, Surveys in—O. FE. LeRoy. . 


Telkwa Mining District—W. W. Leach......0..c0200cceceecceeussccecosveccsecdsdbessusDie Sond 
Sinmilkameen District—Charles Cameelliiat4 32% 0 ccc een ess ccd alee nea eee canine Meee eee pp. 43- 55 
Rossland Mining District, Operations in the—R. W. Brock............. cece sceccevcccaccs pp. 56- 65 
Surface Geology of British Columbia and the Great Plains, etc.—R. Chalmers .............. pp. 74- 80 
Summary Report for the Calendar Year 1907 
Powell River to Kingcome Inlet—J. A. Bancroft... ........... ccc cee cee eeeee POOR A hrc pp. 16 18 
‘The: Bulkley: Valley—W iW? Lesehis. ©. dius acc stlacielaoteleleicicatoleke ahelele ace eis eet Siemens shea ..-pp.§ 19- 23 
Camp Hedley——C. Cameelli. 2:2 fs. a. sts lock ata Ge ests Sees ee tnsieminie eel eae ose. pp. 24- 31 


he: Lardeau. District-——R.AW & Brock. of: encieute ce me taotelcnie oiete siete nste ae re lelectra ae ..-.-pp. 84- 9@ 
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1072 Summary Report for the Calendar Year 1908 
nes yt Kingcome Inlet to Dean Channel, including the Adjacent Islands, Geology of the— 


GPE RTA RL, CIT ea Oe Oe brake Fe NS ACTOR E A re eT Pre ete deste Rae ENG cho eave ar Cake pp. 38- 40 
Bulkley Valley AMR VICLULGY=es WV. WV. SIG ROLb Sei es Meriter: Une arse URE ge ee Oe o pp. 41- 45 
Texada Island, North-western Portion of —R. G. McConnell ................. 0.0 ccc cee eces pp. 46- 50 
Texada Island, Poporraphical Workion—r. He Maclaren <2). 52. 6 ed nate cele oo cpeielend wats DOL 
Vancouver Island, Explorations on the South-eastern Portion of—Charles H. Clapp......... pp. 52- 60 
Osoyoos and Similkameen Mining Divisions—Charles Gamseu. bobcackcs wed va Poeun ct awn dae pp. 61- 64 
Phoenr Gam ands slotan. DIstrict—Ov Bi. sb Roya. seis cl 235 pielevals 5 afb. 0b <ieveiaie ayers & Gia sSun/d os wonns pp. 65- 68 
Phoenix, Topographical Work Bb WE OVO ace och eee Rietiniide Slee bs ite ce oeis Se da p. 69 

1120 Summary Report for the Calendar Year 1909 

PkeenastiverloIorich=— Wig WV cClCHen milan a Giotc oo eis oom e nays Su cae chalet oulns dsm ouige ow letinns pp. 61- 68 
Texadsa Island and Moresby Island——Ry G. MoConnelll 5 oi.) a cic dace ok omens yolc.vnisie cases pp. 69- 83 
HOUnern Vancouver sland CNAs. tt AOlADDi, ce sc.~ ctciee ino «dice cote te~ fae na cele PnceG od eee pp. 84- 97 
Saltspring Island and East Coast of Vancouver Island—J. A. Allan...................2.05. pp. 98-102 
Vancouver Island, Topographic Work on—R. H. Chapman...............ceceeeeceececees *p. 103 
autiiens USeting A harlon Chinen 0 eo ie. Joke a eo ca eee ee ees ak pp. 104-117 
Beaverdell District, West Fork Kettle River—L. Reinecke. .......... 2... 0c cece ee eee eee pp. 118-122 
Upper Fraser River between Prince George and Téte-Jaune Cache, Reconnaissance on—G. S. 

IVOCTI Ce a 6 a ic as eater ee Nes PRON ee Aots nian ot cts adie RISEN ciwherencta te cloie Mie Giclee ere rates pp. 123-130 
Blocr nc iasbr ne ya By. Lee Evy foe Mien eee ce aie he sine o Gas eKinis cielo letels WG Rd we diptala eplslatea pp. 131-133 
Slocan District, oporraphical Work in the—W . El. BOyd. © ac ccs i's vv ccna w cies ee ge vaee’ p. 134 
East Kootenay, Reconnaissance in—Stuart J. Schofield... ...... 0... cece ec eee eee ee cen ee ees pp. 135-138 

1170 Summary Report for the Calendar Year 1910 
A thing aeeraote DOLUOns Ol——H1). 1. COMMERER €ork, bree ee f'sys/ cise, so > Se @ clviee Glee alld wks Sldle whcie eeitels pp. 27- 58 
Borilana anal ijistring—i. Gr. MGC ONE: oreion ooh tans wicks lowe «vies totam ale aio slain dae ciel ala She ee cise pp. 59- 89 
Portland Canal District, Topographical Work in the—G. 8. Malloch....................... p. 90 
Skecwerclver: WistTigb— WwW. CRG. Lewes cies ob seu Bcteiacks Sa Ue che wa ee epee pe oR Cs hb tera bi & pp. 91-101 
Victoria and Saanich Quadrangles, Vancouver Island, Geology of the—C. H. Clapp.......... pp. 102-109 
Vancouver Island, Topographical Work on—R. H. Chapman...............00eccceeecceeis p. 110 
Similkameen and Tulameen Districts, Parts of the—Charles Camsell....................... pp. 111-119 
Beaverdell District, West Fork of Kettle River—L. Reinecke....................cc ccc eeees pp. 120-122 
SEOCAT. A ISeriet—— Cla 0,- Aue GN ore ens, cre ais SpNerteen ere oot eae te eo cree, hte © Wis de ve oes bree an pp. 123-128 
Slocan and Deadwood Districts, Topographical Work in the—W. H. Boyd................. p. 129 
East Kootenay, Cranbrook Sheet, Reconnaissance in—Stuart J. Schofield................... pp. 130-134 
Ice River District—John A. Allan). pees se ag ede eg cee ce Se, pp. 135-144 

1218—Summary Report for the Calendar Year 1911 
Reports from Geological Division: 
iservatory Inler, report I-—R. G MoCernnell in. o.oo oe dt aes cota satel iabste serene pp. 41- 50 
Salmon River District, Report Li— RAG MeConnell oo a. a2. sabe ot eee ve sees. pp. 50- 56 
Portland Canal District, Report Tit —BAG. MeCpnnell. os. 2. ee. ene tae Gee eee pp. 56- 71 
Upper Skeena River, between Hazelton and the Groundhog Coal Field, Reconnaissance ae 

Si eso es oo cae nes ee I a 5 es. p. 72- 90 
eerste Sheet, Nanaimo Coal Field, Vancouver Island, Geology of, Report I—Charles nH” Pee) 

FYB) SSR ecoe Siee Pa kN On Pee ee ee ee ee REE Lee CR SS). ogee Ar eee pp. -10 
Comox te Suquash Coal Fields, Vancouver Island, Notes on the Geology of the, Report II— 

ee ee a Te ee 2 eae Py co, A eee eee pp. 105-107 
Fraser Cafion and Vicinity; Report I—Charles Cameell .. . 2.5 otc Sot c co sisc ce wie evae vices aeee pp. 108-111 
Lillooet Mining Division, Yale District, Geology of a Portion of, Report II—Charles Camsell.pp. 111-115 
Skagit Valley, Yale District, Geology of, Report III.—Charles Camsell Nae Me ATE ars pp. 115-123 
Diamonds at Tulameen and Scottie Creek, near Ashcroft, Notes on the Occurrence of, Report 

TN ChAT ies CATISCL A as da yoy che LSet ee ee Eel Te eee Det ae Sree area 2? pp. 123-124 
Fraser Cafion and Vicinity, Geology of Siwash Creek Area—A. M. Bateman................ pp. 125-129 
Beaverdell) Map-area’ Yale District——L. Reinecke). 75025 2. taco weiss « acidic insibave decineu ee pp. 130-132 
Franklin Mining Camp, West Kootenay—C. W. Drysdale PEE Me Cheetahs do ine Se ee pp. 133-138 
Welson Wian-area. Geolory Of-—O; Bi. WOR OVah <u cis wise aetna chara e ei ode Weukeces viele we necsrnicrs: so pp. 139-157 
East Kootenay, Reconnaissance arenes J Oh OMGlAE puree aaa erve oe UA cilsusial se vciere A ntsislGeake a. pp. 158-164 
Shuswap Lakes and Vicinity, Reconnaissance of the—Reginald A. Daly.................... pp. 165-174 
Bield Map-area; Yoho Park; Geology. of—John As Allan= (2.5 26 2. ce acicln tae cicc Ses cclecsuie each pp. 175-187 
Kicking Horse Valley, Cambrian of the—Charles D. Walcott.............0.200c eevee eeeees pp. 188-191 

- Reports from Topographical Division: 
Alberni-Sheet,’ Vancouver Island—R. He Chapmaninec..: foc.6 htc die ciclelelenste oP sane taiele eared p. 366 
Cowichan Sheet, Vancouver Island—K. G. Chipman... 2420). 6.6 6s das cess aw ccivecss tenes p. 366 
Columbia-Kootenay,.  riangulation—«o. Cy Mebean. ses. «... oe snes cGsewmcscestoaeoebabcs p. 367 
SlocaneMap-area—A © aw be ShCGparclc ateecca cheats ieee tee o atsue jee, shale al eejateieioie a cic havencloracone ais ets, © p. 368 
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Reports from Geological Division : 
Graham Island, Queen Charlotte Group, Geological Reconnaissance on—Charles H. Clapp.pp. 12- 40 
Sooke eas Duncan Map-areas, Vancouver Island, Geology of Portions of the—Charles H. 


Oe on EE eC A Meee ees, eect, Peers kG 8 Ba te nd nions Che Pine, MT RAL ew pp. 41- 54 
Grand “Pedi Pacific Railway, from Prince Rupert to Aldermere, Geological Section along 
the=—itr Gs MGOGHne lier se ree entry Shee tete s etatne, Poteet uris Wik coiee es cc apateia’s a Mer eae kone Memes pp. 55- 62 
PrincesssRoyaleisland——tierGrwivic ©ontiel ls wi: wias win sie s oe re a roe al eciee Gls o bbs ieee diayaliaece are pp. 63- 67 
rhexagdanlsland——-tenG pN LC OnmMell Aero c witysre lof ios cd acho) ol ccAOAGOGLEAE TO BG cbelSre Wits dae ssa ieleTiete ale duea s p. 68 
Gtoundhor (Coal iela—-G ie, MiROBN 2s Saas ts fo ge tes lv vin HER eG 04 Salen sep Sse elses pp. 69-101 
Hazelton, Metalliferous Deposits in the Vicinity of—G. 8S. Malloch...................2005, pp. 102-107 
Fraser River Valley, from Lytton to Vancouver, A Geological Reconnaissance of the—Norman 
TEES WTI ATS ces mete ON ony ES cites ci/ciie hates UE a clea ee hae mV RE ae all Uaierae, ee bets pp. 108-114 
Thompson River Valley below Kamloops Lake, Geology of the—Chas. W. Drysdale......... pp. 115-150 
SHVONAUViapsarea=—BrucerkOSOw oie via cieeke mi reterc ies cos Whe sok cities Pi iergl Sect cen lariel mise emicte wo Mercnat ener « pp. 151-155 
Selkirk and Purcell Mountains at the Canadian Pacific Railway (Main Line), Geology of the— 
ReginalavA e Dalvie Memes ay oie is Ao eter ae ep Teta e seh ee cot sie abana Seon Weta Yoreceee es i pp. 156-164 
Rocky Mountain Section: between Banff, Alta., and Golden, B.C., along the Canadian Pacific 
Railway JOlneAceA Wane es mc peWecctta Sa cusp N acerele ein oh tlerarsyolancrule sisiers apne e Gitte Wetsya Manet aval pp. 165-176 
Lillooet and Chilko Lake, Hantorstioe Between—A. M. Bateman...........0.ececcceceenes pp. 177-187 
illooet: Viap-area——Aw Via DaAbemanracies oct soe aolousia ian soe hash cuerar'el Sita ever sia) sievesel sey eRey ene tene pp. 188-210 
Yale District, The Geology of Certain Portions of—Charles Camsell.................2..05- pp. 211-220 


East Kootenay, Reconnaissance in—Stuart J. Schofield...............cs0eesecee0. wee eee pp. 221-228 
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Reports from Topographical Division : 


Part I: 
Lillooet Map-area—W. E. alice gee S SracasSle o acbde Wace sopaie terete: ete aedeL ah na OR eed the fers ete legs ve oe ELS 
Windermere Map-area—K. G. Chipman...........cceececcceee PO Pe Awa ecient oe p. 418 
Texada Island Map-area—D. AD Nicholaiu. bone. Ue cate ties e arcu alleleo tall dn Gea ctel ceteieue Slate p. 422 
Part II: 
Flathead Triangulation, British Columbia and eases CAMoLbLean,: sackets peek -. p. 425 
1359 Summary Report for the Calendar Year 1913 
Reports from Geological Division : * 
Rainy Hollow Mineral Area—R. G. NeeConnell Bed Lia cM Maye, WU have nebo uehetaen otette tee gl ROA UF ea tetretmete totes pp. 29- 33 
South-Central'Graham Island——J;)D. Mae Kenzie i! cates «tiie ays yehetcit ale, «ol ose lated oles rarerevsacvoteuene) easier pp. 34- 54 
Hidden Creek Mine, Observatory Inlet, Recent Development at the—R. G. McConnell...... pp. 55- 57 
The Lime Belt, Quadra (South Valdes) ‘Teland-——D, DY Cairnes bats Se. ea eee pp. 58- 75. 
Britannia Mine,;Howe Sound——-kiG. McConnell sans cy-1.to5s, 0s cperelel ters eal ais’ o\s aycds) ele) ete ials eisistogers ie 76- 79 
Sharp Point Hot Spring; Vancouver Island—@1H)Clapp:ialerers sc. ceils ites hart cere ete tne p. 80- 83 
Duncan Map-area, Vancouver Island, Geology of a Portion of the—C. H. Clapp and H. re 
GOO Gaile se aie Rate eae ee ies ae as ees OOP NOG gs, a ao ctatls MCh oe Lathede areal sieves MSPS Ecce const Gee Etec een pp. 84-105 
Sooke Special Map-area, Vancouver Island, Geology of the—H. C. Cooke................... pp. 106-108. 
Kyuguot Sound, Vancouver Island, The Geology of the Alunite and Pyrophyllite Rocks of— 
Charles H. Clapp TAR Adie gbpsulc Katee dita ToC usto Pacers Norte larse tals eae h nie tw hte ure tc cob eat nia We eta aa eRe secre aa ean pp. 109-126 
Similkameen District, Notes on Mining Developments in the, and on a Reported Occurrence of 
Oilat Kelowha—-Charles Camselli) 2.0 ¢. dsseucee ssbb oe eet oe ena hae eee pp. 127-128 
Rossland Mining Camp—Chas, W. Drysdale. . 2.2.0.5. cence sco ese csanceees us eunuan us p. 129 
Reconnaissance i in Hast, Mootenay—stuart J. Schofield ens ciiisles oeicieterel-teisia vive aiereeste tet ciniete pp. 130-138. 
Coal Areas in’ Plathead!Valley—-D) BY Dowling) ssiv. aceite es ore ciel cise iets shaveterstotate easke' pp. 139-141 
Reports from Topographical Division—Part I : 
East Sooke and Flathead Coal Basin Map-areas—F. SB. Palconeryy.t eens hae eee bk meee eee p. 334 
Bridge!River,Map-area—E... HHreeland si csc. isle, ousyous-e le elalieie oveleaaieterensy alone ievsielieravevetolelereterenaieretere p. 335 
Windermere Map-area-—A.. G; Hatiltain,. jnisei scp nately» sicle ee etnies vo ete ciate ail haere p. 335 
Crowsnest Sheet, British Columbia and Alberta—A. C. T. Sheppard. ..........2.ccecccecce p. 335 
Similkameen District, Triangulation Worke..ie sen cee ole ith Wocoltete ea oe 10 halved avehoitonthauees Sareea p. 339 
1503 Summary Report for the Calendar Year 1914 
Reports from Geological Division : F 
Graham Island—-J. D. Mackengies. occ oo eee gies ees a er pp. 33- 37 
Ymir Mining Camp, West Kootenay—C. W. Drysdale... iis. ines cca w eter cepectes pp. 37- 38 
Ainsworth Mining Camp, and Reconnaissance in West Kootenay—Stuart J. Schofield ........ pp. 38- 41 
Flathead Special Map-area—J. D! MacKenzie... cc cen nce sees ce eee eee es Seeminemice pp. 41- 42 
Reports from Topographical Division : 
Rainy Hollow. Map-area——W. Ei La wSOn ci cacce et ici wes evo ie cise; aie ott onsio ctavelefole. cicwentrere etensusis p. 146 
Revelstoke Sheet and Ainsworth Map-area—F. 8. Falconer. .,.....-.+.csseeccesssssecssce p. 146 
Flathead and Crowsnest Sheets, British Columbia and Alberta—A. C. T. Sheppard.......... p. 147 
1616 Summary Report for the Calendar Year 1915 
Reports from Geological Division : 
Atlin; Hydromagnesite\ Deposits of —G. A> Younes ie, eviews <5 island 6 aisle hale wale aes alk Mcgee tenes pp. 50- 61 
Telkwa Valley and. Vicinity—J..D. MacKenzie... ..........0.000ee se sedent GE dnd een pp. 62- 69 
Northern Interior of British Columbia, Exploration in the—C. Camsell...................2.- pp. 70- 75 
Bridge River Map-area—Highland Valley Copper Camp—Human Skeleton from Silt Bed near ; 
Savonas—C.) W; Drysdale eis Nae ee kc ee en tere Ie oheaste an ae ees pp. 75- 92 
Slocan Area and Grenville Mountain, Iron Industry—O. E. LeRoy..............2.2sese008. pp. 92- 93. 
KootenaysDictrict——stuart J schomeldust acco ieitittarslatelsincseveters aetna rauers ees erase a Nie sharetecuia ye pp. 93- 94 
Kootenay Lake District; Hast /of-—-Ms hyiBancroft. a. om ec ee ei nila & aaleke alain mlele me erneustenats pp. 94- 97 
Rocky Mountains, Alta. and B.C., Notes on the Stratigraphy of the—L. D. Burling......... pp. 97-100: 
Reports from Topographical Division : 
Revelstoke Sheet-—F' 8, Waleoneris c. skid decks eee e sasals hele he cee ee in a oe ae cee eee p. 242 
Pekisko’ Map-area, B/C. and Alberta—D Ay Nicholssc. . ne ate ee crore ec eee nie aoe ave ae caters p. 242 
Zymoetz River Reconnaissance—-W.. He Boyde cae cue ot ante cle elec ce arlelecietis sete ne ares _ p. 244 
1684 Summary Report for the Calendar Year 1916 
Reports from pear ae Division : . 
Anyox.Map-area—-O./ W J Drysdale: con tte smal wow bie selene tan gern Sidvghita® AOE ote e mete teec re pp. 44- 43: 
Bridge River Map-area—C. W..Dryedale Se 00105 oy tain ies alates svete enna mie eas) ae eae at rite a aes pp. 45- 55 
Index Molybdenite Mine, Lillooet Mining Division—C. W. Drysdale.................e2000- pp. 54-756. 
Slocan Area, Ainsworth and Slocan Mining Divisions—C. W. Drysdale................ee0e- pp. 56- 57 
Kootenay Terranes, General Notes on Stratigraphy and Correlation of—C. W. Drysdale......pp. 58-'63 
Upper Elk Valley Coal Basin, Reconnaissance of—Bruce Rose............ececccceccscccens pp. 63-,66- 
Reports from Topographical Division : ; . 
ANYVoOX Map=area—E' 9. AlGONERaiius to fesse oon cites ecisla sorters orche aver cial cin remnceinte te ones oes Pp. 335 
Kiicheakic Eibom Map-area, B.C. and Alberta—D. A. Nichols ............-ccccccscccs we Deoso 


Summary Report for the Calendar Year 1917. (Consisting of Parts ‘A’ to ‘F and last.’) 


Nore—The annual Summary Report of the Geological Survey is now issued in parts, each desig- 
nated by a letter of the alphabet, which, in the case of the last part, is followed by the words “‘anp 
LastT.”’ Part A contains the report of the Directing Geologist, reviewing the work of the Geological 
Survey for the year and containing lists of reports and maps published during the year, and is accom- 
panied by a table of contents for all parts of the annual Summary Report. 


1719 Reports from Geological Division : 


(PartB) Hazelton District, Economic Geology of the—J. J. O’Neill .......... cc ccc cscecccvvccccne pp. 9B-12B: 
Squamish and Lillooet, Reconnaissance along the Pacific Great Eastern Railway between— 

* Camels ir ee 2 ae aati Miheve title Sra ae ee a AR cae otis ee eee Re ec rene cee pp. 12B-23B 

Indian River Cepper Deposits. Vancouver Mining Division—C. Camsell................-..- pp. 23B-25B: 
Diatomaceous Earth, Clay, and Magnesite along the Route of the Pacific Great Eastern Rail- 

way, Note'on the Occurrence’ of —C. Camisell 27.5% neue ccin coe NO lee oeuisin icy ote eee pp. 25B-28B 

Slocan District, Investigations in the—M. F. Bancroft........ Seve thesaioe arere gw cal alert etane werent pp. 28B-41B.- 


1721 
(Part C) Crowsnest and Flathead Coal Areas—B. Rose ,...cccccsccccccccccccccccccccceseséscsccceD p> 2aU-ao 
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Norz—Since 1910, certain reports issued by the Geological Survey have been called ‘memoirs’ and have 
been numbered Memoir 1, Memoir 2, etc. Owing to delays incidental to the publishing of reports and their 
accompanying maps, not all of the reports have been called memoirs, and the memoirs have not been issued 
in order of their assigned numbers. Information respecting British Columbia will be found in the following : 


1093 Memoir 2—Geology and Ore Deposits of Hedley Mining District, B.C., 1910, by Charles Camsell; 218 pp., 


20 pls.; 8 figs., 4 maps Nos. 1095, 1096, 1105, 1106. 


1189 Memoir 11—Triangulation and Spirit Levelling of Vancouver Island, B.C., 1909, by R. H. Chapman ; 31 pp., 


diagram. 


1121 Memoir 18—Southern Vancouver Island, 1912, by Charles H. Clapp; 208 pp., 18 pls., 3 figs., 1 map Noe. 


1123 (17A). 


1166 Memoir 19—Geology of Motherlode and Sunset Mines, Boundary District, B.C., 1914, by O. E. LeRoy; 


56 pp., 5 pls., 3 figs., 2 maps Nos. 1167 (29A), 1168 (380A). 


1175 Memoir 21—The Geology and Ore Deposits of Phoenix, Boundary District, B.C., 1912, by O. E. LeRoy; 


110 pp., 7 pls., 18 figs., two maps Nos. 1135 (15A), 1136 (16A). 


1188 Memoir 23—Geology of the Coast and Islands between the Strait of Georgia and Queen Charlotte Sound, 


B.C., 1914, by J. Austin Bancroft ; 152 pp., 17 pls., 5 figs., 1 diag., 1 map No. 1241 (654A). 


1204 Memoir 24—Preliminary Report on the Clay and Shale Deposits of the Western Provinces, 1912, by Heinrich 


Ries and Joseph Keele ; 231 pp., 61 pls., 10 figs., 1 map No. 1201 (514A). 


1279 Memoir 25—Report on the Clay and Shale Deposits of the Western Provinces, Part II., 1914, by Heinrich 


Ries and Joseph Keele ; 105 pp., 40 pls., 6 figs. 


1206 Memoir 26—Geology and Mineral Deposits of the Tulameen District, B.C., 1913, by C. Camsell, 188 pp., 


23 pis., 2 figs., 4 maps Nos. 1195 (45A), 1196 (46A), 1197 (47A), 1198 (484A). 


1235 Memoir 32—Portions of Portland Canal and Skeena Mining Divisions, Skeena District, B.C., 1914, by R. G. 


McConnell; 101 pp., 7 pls., 3 figs., 2 diags., with two maps Nos. 1164 (28A), 1200 (50A). 


1293 Memoir 36—Geology of the Victoria and Saanich Map-areas, Vancouver Island, B.C., 1914, by C. H. Clapp; 


143 pp., 18 pls., 6 figs., and 4 maps Nos. 1251 (70A), 1252 (71A), 1253 (72A), 1254 (73A.) 


1255 Memoir 37—Portions of the Atlin District, B.C., 1913, by D. D. Cairnes; 129 pp., 32 pls., 5 figs., 4 diags. 


1 map No. 1283 (94A) (Preliminary). 


1203 Memoir 38—Geology of the North American Cordillera at the Forty-ninth Parallel, Parts I and II, 1913, by 


Reginald Aldworth Daly, 857 pp., 73 pls., 42 figs.; and in Part III, 17 geological maps, with structure 
sections and two sheets of photographic panoramas. 


1324 Memoir 47—Clay and Shale Deposits of the Western Provinces, Part III, 1914, by Heinrich Ries, 73 pp., Ii 


pls., 8 figs. 


1344 Memoir 51—Geology of the Nanaimo Map-area, 1914, by C. H. Clapp; 135 pp., 13 pls., 10 figs., and 4 maps 


Nos. 1179 (383A), 1568 (158A), 1569 (159A), 1570 (160A). 


1363 Memoir 63—Coal Fields of Manitoba, Saskatchewan, Alberta, and Eastern British Columbia (revised edition} 


1914, by D. B. Dowling ; 142 pp., 9 pls., 1 map No. 1221 (554A). 


1370 Memoir 55—Geology of Field Map-area, British Columbia and Alberta, 1914, by John A. Allan; 312 pp. 


21 pls., 5 figs., 1 map No. 1445 (142A). 


1383 Memoir 66—Geology of Franklin Mining Camp, B.C., 1915, by Charles W. Drysdale; 246 pp., 23 pls., 16 


figs., 2 maps Nos. 1286 (97A), 1381 (133A). 


1386 Memoir 8—Texada Island, 1915, by R. G. McConnell, 112 pp., 8 pls., 1 fig., maps and plans Nos. 1313 (109A) 


1314 (110A), 1319 (111A), 1320 (112A) and 1321. 


1888 Memoir 59—Coal Fields and Coal Resources of Canada, 1915, by D. B. Dowling, 174 pp., 9 figs., 7 maps Nos. 


125A to 131A, publications Nos. 1372 to 1378 inclusive. 


1453 Memoir 66—Clay and Shale Deposits of the Western Provinces, Part IV, 1915, by H. Ries; 83 pp., 8 pls., 


18 figs. 


1455 Memoir 66—Clay and Shale Deposits of the Western Provinces, Part V, 1915, by J. Keele; 74 pp., 8 pls:, 
1463. Memoir 68—A Geological Reconnaissance between Golden and Kamloops, B.C., along the line of the Canadian 


Pacific Railway, 1915, by R. A. Daly; 260 pp., 46 pls., 4 figs., 7 maps Nos. 1446 (143A), 1447, 1448, 
1449, 1450, 1457, 1458. 


1465 Memoir 69—Coal Fields of British Columbia, 1915, by D. B. Dowling ; 349 pp., 23 diags., 1 map No. 1412 


(139A). 


1505 Memoir 76—Geology of the Cranbrook Map-area, B.C., 1915, by Stuart J. Schofield ; 245 pp., 33 pls., 15 


figs., 1 map No. 1528 (147A). 


1520 Memoir 77—Geology and Ore Deposits of Rossland, B.C., 1915, by C. W. Drysdale ; 317 pp., 25 pls., 26 figs. 


6 maps Nos. 1001, 1002, 1003, 1004, 1496 (146A), 1518. 


1537 Memoir 79—Ore deposits of the Beaverdell Map-area, B.C., 1915, by L. Reinecke ; 178 pp., 13 pls., 9 figs., 


1 map No. 1183 (874A). 


1039 Memoir 87—Geology of the Flathead Coal Basin, B.C., 1916, by J. D. MacKenzie ; 53 pp., 1 pl., 1 fig., 2 


maps Nos. 1583 (166A), 1629 (182A). 


1622 Memoir 88—Geology of Graham Island, B.C., 1916, by J. D. MacKenzie ; 221 pp., 16 pls., 23 figs., 2 maps 


1651 


Nos. 1597 (176A), 1598 (177A). 


5b ees pate Mining Camp, B.C., 1917, by C. W. Drysdale ; 185 pp., 15 pls., 16 figs., 1 map No. 1594 
175A). 


1660 Memoir 96—Sookeand Duncan Map-areas, Vancouver Island, by C. H. Clapp, 445 pp., 12 pls., 2 figs., 6 maps 


Nos. 1191 (41A), 1192 (42A), 1193 (483A), 1194 (44A), 1567 (157A), 1654 (167A). 


CANADIAN PACIFIC RAILWAY EXPLORATORY SURVEY REPORTS : 


Progress Report on the Canadian Pacific Railway Exploration Survey, by Sandford Fleming. 8vo, 80 pp., map 
and profiles. Ottawa, April 10th, 1872. 
Note—This is the preliminary report on the exploratory surveys commenced in June, 1871. Respecting 
British Columbia, consult, ‘‘Report on Survey between New Westminster and Great Shuswap Lake,”’ pp. 
20-26; ‘‘Report on Exploration from Great Shuswap Lake to Howse Pass,’’ pp. 27-38 ; and “Report on 
Exploration from Kootenay and Cariboo to Yellowhead Pass,’’ pp. 39-49. 


Report of Progress on the Explorations and Surveys up to Jan., 1874, by Sandford Fleming. 8vo, 286 pp., maps 
and profiles. Ottawa, 1874. ; : ch ; 

Note—This report contains a number of appendices treating of matters relating to British Columbia, 

such as reports upon the passes throughthe Coast, Cascade and Rocky mountains ; on the North Bentinck 

Arm route ; extracts from Sir Alexander Mackenzie’s Journal and Vancouver’s Account of Voyages ; alse 

upon the winter climate of the Rocky mountains. Consult pp. 3-5, 14-24,105-155, 174-198, 215-256, 263-272. 
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Description of the Country between Lake Superior and the Pacific Ocean, on the Line of the Canadian Pacific Railway. 
8vo, xl1+143 pp. Ottawa, November, 1876. 

Note—This compilation was designed to furnish a concise description of the physical features of the 
eountry lying in Canada between the head of lake Superior and the Pacific ocean, through which country it 
was proposed to construct the Canadian Pacific railway. The information supplied is supported by 
extensive quotations from authorities (see pp. xxxi-xxxvi) and is intended to supplement the more technical 
reports of the Engineer. For the ‘British Columbia Section’ see pp. 65-88: and for reports by Marcus 
Smith see pp. 89-125; and for miscellaneous information, pp. 126-143. 

Report on Surveys and Preliminary Operations on the Canadian Pactfic Railway up to January,—1877—by Sandford 
Fleming. 8vo, xvi+431 pp., maps and profiles. Ottawa, 1877. 

Note—This report gives a concise résumé of the progress and results achieved during the six years of 
the survey. ‘The Chief Engineer, commencing with the explorations and surveys in 1871, gives, under the 
general classification of ‘Explorations,’ ‘Exploratory Surveys,’ ‘Revised Surveys,’ ‘Trial Locations,’ ‘Location 
Surveys’ and ‘Revised Locations,’ a brief outline of the principal examinations made up to theclose of 1876. 
For these six years, for British Columbia consult pp. 1-88a under the heading In the Mountain Region. 
The appendices pp. 89-111 contain much matter of interestrelating to British Columbia, such as elevations 
and list of stationsestablished; exploration reports relating to the North Thompson river; the Similkameen 
and Tulameen valleys; inlets along the coast; winter conditions of inlets; economic minerals ; noteson 
agriculture, stock raising, etc.; harbours, climate, etc. Consult Appendices A, C to K, Q to W, and Z. 


Reportsand Documents in Reference to the Location ofthe Line and a Western Terminal Harbour—1878—by Sandford 
° Fleming. Maps. 8vo, 104 pp. Ottawa, 1878. 

Note—This progress report deals with Canadian Pacific Railwaveexploratory and trial location surveys, 
especially in northern British Columbia For surveys from Yellowhvad pass to Burrard inlet see pp. 30-77 ; 
from Port Simpson via the Skeena river to Fort George see pp. 38-40 ; respecting surveys of various proposed 
routes see pp. 41-54; for report on location via the Thompson and Fraser rivers to Burrard inlet and to 
Bute inlet see pp. 55-61 ; also re terminal harbour and other matters see pp. 62 et seq. 


Report in Referenceto the Canadian Pacific Railway—1879—by Sandford Fleming. 8vo, 142 pp.,map. Ottawa, 1879. 
Note—This report contains relatively little information relating to British Columbia. 


Report and Documents in Reference to the Canadian Pacific Railway—1889—by Sandford Fleming. Maps and 
plates. 8vo, xili+373 pp. Ottawa, 1880. 
Note—This report of progress contains much valuable exploratory and other information. ‘There are 
24 items—comprising pages 31 to 359—in the Appendix of which Nos. 1 to 12 contain reports by engineers 
and others respecting more particularly the northern part of British Columbia and the Peace River District. 
For general report consult pp. 1-12 ; consult, especially, for general instructions respecting surveys, pp. 31-37 ; 
for exploration from Port Simpson wa the Skeenariver, lakes Babine and Stuart and the Peace River and 
Pine River passes to Lesser Slave lake, pp. 38-56 ; for explorations between Port Simpson, B.C., and Battle- 
ford, N.W.T., wa Peace River valley, pp. 57-70 ; for trial location survey from Wark inlet up the Skeena 
river, pp. 71-74 ; for exploration through the northern portion of British Columbia in 1879, pp. 75-85; for 
memorandum regarding journey from Victoria, V.I., across northern British Columbia via the Peace River 
pass, pp. 86-106 ; for report on the climate, agricultural value, geological features and economic minerals of 
the northern portion of British Columbia and of the Peace River country, pp. 107-131 ; for the agricultural 
capabilities of Vancouver island, pp. 132-138 ; for memorandum on Queen Charlotte islands, pp. 139-143; 
and for various notes respecting routes, harbours, meteorology, etc., consult pp. 144-168. 


BRITISH COLUMBIA PROVINCIAL GOVERNMENT REPORTS : 


MINISTER OF LANDS, ANNUAL REPORTS OF THE 
Note—These include the Reports of the Forest, Water Rights and Survey Branches, which reports are also 
issued separately. The Report of the Water Rights Branch deals specifically with water matters. Casual 
references to water-power possibilities, however, are frequently found embodied in the reports of surveyors 
to the Survey Branch. Topographic descriptions are found in both the Forest and Survey Branch Reports. 
In this respect the Annual Reports of the Minister for 1912, 1913 and 1914 are specially noteworthy. Since 
the outbreak of the War the size of the volumes has been substantially reduced. 
MINISTER OF MINES, ANNUAL REPORTS OF THE 
Note—The reports from various mining districts, and the descriptions of mining activities, frequently 
contain references to water-power possibilities and, occasionally, give brief descriptions of certain develop- 
ments. See, for example, the Report for 1910, pp. 43, 47, 52, 59, 75, 80, 81, 97, 108, 125, 141, 142, 147, etc. 
COMMISSIONER OF FISHERIES, ANNUAL REPORTS OF THE 
Note—References to the conditions of stream beds, to obstructions, to rapids or falls, etc., are fre- 
quently made in these reports. See, for example, the references in the Reports for 1913 and 1914 to the con- 
dition of the Fraser river due to the obstruction caused by the rock-slide which occurred during the con- 
struction of the Canadian Northern railway. 


ROYAL GEOGRAPHICAL SOCIETY, LONDON, ENGLAND : 


Note—The transactions of, and contributions to, this Society have been published in various forms as 
follows: 


Journal of the Royal Geographical Society, London, 1831-80—50 vols. 


Proceedings of the Royal Geographical Society, Vol. I, 1855, to Vol. XXII, 1878 ; then ‘‘ New Series,’’ Vol. I, 1879, 
to Vol. XIV, 1892. (From 1855 to 1880 both ‘Journal’ ani ‘Proceedings’ were issued, the former con- 
taining the longer papers.) 


Geographical Journal from Vol. I, 1893. Half-yearly. In progress. 


JOURNAL OF THE ROYAL GEOGRAPHICAL SOCIETY : 


Douglas, Governor James. Report of a Canoe Expedition along the East Coast of Vancouver Island, 1852. Vol. 
XXIV, 1854, pp. 245-249, map. 

Grant, Capt. W. Colquhoun. Description of Vancouver Island, by its first Colonist. Vol. XXVII, 1857. pp. 
268-320, map. 

Palliser, Capt. John. Progress of the British North American Exploring Expedition under the Command %f Capt. 


John Palliser. Vol. XXX, 1860. pp. 267-314, map. [See also ‘Proceedings’ Royal Geographical Society, 
Vol. II, pp. 38 and 146, also Vol. III, p. 122.] 


Grant, Capt. W. C. Remarks on Vancouver Island, principally concerning Townsites and Native Population. 
Vol. XXXI, 1861. pp. 208-213, map. [See also ‘Proceedings,’ Vol. I, pp. 487-490.] 

Mayne, Lieut. Richard C. Report on a Journey in British Columbia in the Districts Bordering on the Thompson, 
Fraser and Harrison Rivers. Vol. XXXI, 1861. pp. 213-223. 


Palmer, Lieut. H. Spencer. Report on the Harrison and Lillooet Route, from the Junction of the Fraser and Harrison 
Rivers to the Junction of the Fraser and Kayosch Rivers, with Note on the Country Beyond, as far as Fountain. 
Vol. XXXI, 1861. pp. 224-236. 
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Begbie, Matthew B. Journey into the Interior of British Columbia. Vol. XXXI, 1861. pp. 237-248. 


ry one Explorations in Jervis Inlet and Desolation Sound, British Columbia. Vol. XXXI, 1861. pp. 


Mayne, Lieut. Richard C., of H.M.S. Plumper. Sketch of the Country between Jervis Inlet and Port Pemberton, 
on the Lillooet River, a "Branch of the Fraser River, British Columbia. Vol. XXXI, 1861. pp. 297-302, map. 
Note—Respecting 1861, see also ‘Proceedings,’ Vol. IV, 1859, p. 33. 


Mayne, Comnmr. Richard C., R.N. Route in Exploring a Road from Albernie Canal to N anaimo, in Vancouver 
Island, in May, 1861, with a Track Chart. Vol. XXXII, 1862. pp. 529-535. [See also ‘Proceedings, ’ 
Vol. VI, 1862, p. 107.] 


Forbes, C. Notes on the Physical Geography of Vancouver Island. Vol. XXXIV, 1864. pp. 154-171, map. 
[See also ‘Proceedings,’ Vol. VIII, p. 83.] 


Palmer, Lieut. H.S. Remarks upon the Geography and Natural Capabilities of British Columbia, and the Condition 
of me ieomacang Gold Fields. Vol. XXXIV, 1864. pp. 171-195, map. [See also ‘Proceedings,’ Vol. VIII, 
DSi. 

Waddington, A. On the Geography and Mountain Passes of British Columbia in Connection with an Overland 
Route. Vol. XX XVIII, 1868. pp. 118-128, map. [See also ‘Proceedings,’ Vol. XII, p. 121.] 


Brown, Robert. On the Formation of Fjords, Canons, Benches, Prairies, and Intermittent Rivers. Vol. XXXIX, 
1869. pp. 121-131, map [of B.C. Coast]. [See also ‘Proceedings,’ Vol. XIII, p. 144.] 
s PROCEEDINGS OF THE ROYAL GEOGRAPHICAL SOCIETY: 


Palliser, Capt. John, and Dr. Hector. On Practicable Passes through the Rocky Mountains within the British 
Possessions. Vol. III, 1858. p. 122. 


Palliser, Capt. John. On the Rocky Mountains. Vol. IV, 1859. pp. 73-76. 


Torrens, Capt. R. W. Journey to Fort Simpson, Queen Charlotte Islands. Vol. IV, 1860. pp. 226-228. [Ab- 
stract of Journal is given.] 


Kelly, William. British Columbia. Vol. VI, 1862. pp. 107-111. 


q Milton, Viscount, and Dr. Cheadle. An Expedition across the Rocky Mountains into British Columbia, by the 
: ; Yellow Head or Leather Pass. Vol. IX, 1864. pp. 17-21. 


Brown, Dr. Robert. Explorations in the Interior of Vancouver Island. Vol. IX, 1865. p. 305. [Notes.] 
Brown, Dr. Robert. On the Physical Geography of Queen Charlotte Islands. Vol. XIII, 1869. pp. 381-392. 
Begbie, Matthew B. On the ‘Benches,’ or Valley Terraces, of British Columbia. Vol. XV, 1870. pp. 133-45. 


; Green, Rev. W. Spotswood. Explorations in the Glacier Regions of the Selkirk Range, British Columbia. Vol. XI 
(New Series), 1889. pp. 153-170, map. 


Seton-Karr, H. W. Explorations in Alaska and Northwest British Columbia. Vol. XIII (New Series), 1891. 
pp. 65-86, map. 


Topham, Harold W. The Selkirk Range, North-west America. Vol. XIII (New Series), 1891. pp. 554-556, map. 
GEOGRAPHICAL JOURNAL 
Russell, Prof. Israel C. The Glaciers of North America. Vol. XII, No. 6, Dec., 1898. pp. 553-564. 


Collie, Prof. Norman. Ezplorations in the Canadian Rockies: A Search for Mount Hooker and Mount Brown. 
- Vol. XIII, No. 4, April, 1899. pp. 337-358, maps and illus. Consult also Vol. XVII, March, 1901, pp. 
4 252-272 ; ‘and Further Explorations . . Val XXI, May, 1908; pp. 485-502. 


Cornish, Vaughan. On Snow-Waves and Snow-Drifts in Canada, with Notes on the ‘Snow-Mushrooms’ a the 
Selkirk Mountains. Vol. XX, No. 2, August, 1902. pp. 127-175, illus. 


a Klotz, Otto J. Notes on Glaciers of South-Eastern Alaska and Adjoining Territory. Vol. XIV, No. 5, Nov., 1899. 
; pp. 523-534, map. 


Coleman, Prof. A. P. Mount Robson, the Highest Point in the Canadian Rockies. Vol. XXXVI, No. 1, July, 
1910. pp. 57-63. 


Palmer, Howard. Ezplorations about Mount Sir Sandford, British Columbia. Vol. XXXVII, No. 2, Feb., 1911. 


pp. 170, map. ; 
Longstaff, Dr. T. G. Across the Purcell Range of British Columbia. Vol. XXXVII, No. 6, June, 1911. % pp. 
| 589-600, map. 
f Wheeler, Arthur O. Expedition to Spillimacheen Mountain, September, 1910. Vol. XXXVII, No. 6, June, 1911. 
7 pp. 601-607, photo-topographical surveys. 


Collie, J. Norman. Exploration in the Rocky Mountains north of the Yellowhead Pass. Vol. XXXIX, No. 3, 
Mar., 1912. pp. 223-235, map. 


Palmer, Howard. Observations on the Sir Sandford Glacier, 1911. Vol. XX XIX, No.5, May, 1912. pp. 446-453. 


ROYAL COLONIAL INSTITUTE. Consult Proceedings. 

- Sillitoe, Right Rev., Bishop of New Westminster. British Columbia. Vol. XVIII, 1887. pp. 189-215. 
Beanlands, Rev. Canon. British Columbia: a Problem of Colonial Development. Vol. XXIII,1892. pp. 142-171. 
Dawson, Dr. G. M. Mineral Wealth of British Columbia. Vol. XXIV, 1893. pp. 238-264. 

Rathbone, Edgar P. The Gold Fields of Ontarto and British Columbia. Vol. XXIX, 1898. pp. 68-93. 
Turner, Hon. J. H. British Columbia of To-day. Vol. X*X XIII, 1902. pp. 110-131. 
ROYAL SOCIETY OF CANADA. Consult Proceedings and Transactions of the. First Series, Vols. I-XII, years 
1882-83 to 1894 (Index in Vol. XII) ; Second Series, Vols. I-XII, years 1895 to 1906; Third Series, Vols. 
I-XII, years 1907 to 1918. 


Note—See also ‘Bibliography of the Members of the Royal Society of Canada,” in Vol. XII, 1894. 
Fleming, Sandford. Expeditions to the Pacific. Vol. VII, 1889, section 2. pp. 89-141. 


Coleman, A. P. Geography and Geology of the Big Bend of the Columbia. Vol. VII, 1889, section 4. pp. 97-108. 
Dawson, George M. Physiographical Geology of the Rocky Mountain Region of Canada. Vol. VIII, 1890, section 
pp. 3-74. 

Dawson, George M. Secular Climatic Changes in British Columbia. Vol. II (Second series), 1896. Section 
4. pp. 159-166. 

3 White, James. Place Names in the Rocky Mountains Between the 49th Parallel and the Athabaska River. Vol. X, 

: (Third Series), 1916, section 2, p. 501.-535. 

: GEOLOGICAL SOCIETY OF AMERICA 

‘Dawson, George M. ‘The Geological Record of the Rocky Mountain See in Canada,” Bulletin! of the 
Geological Society of America. Vol. XII, pp. 57-92. Rochester, N.Y., 1901 
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IV—TRAVEL AND EXPLORATION—MOUNTAINEERING AND OTHER SPORT 


(Consult also under ‘Topography,’ section III, and ‘History,’ section V.) 


ALPINE CLUB OF CANADA. Consult Canadian Alpine Journal, Vol. I, 1907. In progress. 


BAILLIE-GROHMAN, W.A. Fifteen Years’ Sport and Life in the Hunting Grounds of Western America and British 
Columbia. Roy. 8vo, 403 pp., maps and plates. London, 1900. 


BARNEBY, W. HENRY. Lifeand Labour in the Far, Far West: being Notes of a Tour in the Western States, British 
Columbia, Manitoba and the North-West Territory. 8vo,432 pp., map. London, 1884. 
Note—For British Columbia see Chapters V, VI and VII. 


New Far West and the Old Far East: being Notes of a Tour in North America, Japan, China, Ceylon, 
etc. 8vo, 316 pp., maps and illustrations. London, 1889. 
Note—For British Columbia see Chapters III, IV, V, VI and X. 


BARRETT-LENNARD, CAPT. C. E. Travels in British Columbia, with the Narrative of a Yacht Voyage round 
Vancouver Island. 8vo,307 pp. London, 1862. 


BROWN, ROBERT. Vancouver Island. Exploration. 1864. Printed by authority of the Government. 8vo, 
28 pp. Victoria, V.I. 
BUREAU OF PROVINCIAL INFORMATION. See reference to publications in Section II above. 


BURPEE, LAWRENCE J. Amongthe Canadian Alps. 8vo,239pp.,mapsandillus. New York and Toronto. 1914, 
Note—Includes good illustrations of Emperor Falls, Grand Fork river ; and Twin Falls, Yoho valley. 


BUTLER, CAPT. W. F. The Wild North Land: being the Story of a Winter Journey, with Dogs, across Northern 
North America. 8vo, 358 pp., with a route ree plates. London, 1874. 
Note—For British Columbia see Chapters XX to XXVII. 


CANADIAN ARCHIVES PUBLICATION No. 4. Journal of the Yukon 1847-48, by Alexander Hunter Murray ; 
edited with notes by L. J. Burpee. 8vo,125 pp.; map andillus. Ottawa, 1910. 


CANADIAN PACIFIC RAILWAY EXPLORATION SURVEY REPORTS. See under ‘Topography,’ section III. 


CHITTENDEN, NEWTON H. Official Report of the Exploration of the Queen Charlotte Islands for the Government of 
British Columbia. 8vo, 80 pp.,illus. Victoria, 1884. 


COLEMAN, A. P. The Canadian Rockies, New and Old Trails. 8vo, 379 pp., map andillus. London, 1911. 
COX, ROSS. See under ‘Historical Works,’ in section V. 
eerste STUART. The Queen's Highway from Ocean to Ocean. 8vo, 431 pp., maps and plates. London, 


EMERSON, JOHN, of Wolsingham. British Columbia and Vancouver Island. Voyages, Travels and Adventures. 
Sm. 8vo, 154 pp. Durham (England), 1865. 


FLEMING, SANDFORD. England and Canada: a Summer Tour between Old and New Westminster, with Historical 
Notes. 8vo, 449 pp., map. Montreal, 1884. 


FOOTNER, HULBERT. New Rivers of the North. ‘ 8vo, 281 pp., photographs. New York, 1912. 
Note—Describes Upper Fraser and Peace rivers and the falls on Hay river. 


GEOLOGICAL SURVEY OF CANADA, EXPLORATIONS BY. See under ‘Topography,’ section III. 


GORDON, D. M. Mountain and Prairie, a Journey from Victoria to Winnipeg, via Peace River Pass. 8vo, 310 pp., 
maps and plates. London, 1880. 


GRANT, REV. GEO. M. (of Halifax, N.S.). Ocean to Ocean. Sandford Fleming’s Expedition through Canada in 
1872. 8vo, 371 pp., illus. London, 1873. 
Note—For British Columbia see Chap. IX to end. 


GREEN, WILLIAM 8S. Among the Selkirk Glaciers, being an Account of a Rough Survey in the Rocky Mountain Regions 
of British Columbia. 8vo, 251 pp., map and illus. London and New York, 1890. 


HAWORTH, PAUL LELAND. On the Headwaters of Peace River: a Narrative of a Thousand-mile Canoe Trip to 
a little-known Range of the Canadian Rockies. 8vo, 295 pp., illus. New York, 1917. 


HORETZKY, CHARLES. Canada on the Pacific: being an Account of a Journey from Edmonton to the Pacific by 
the Peace River Valley ; and of a Winter Voyage along the Western Coast of the Dominion ; with Remarks on 
the Physical Features of the Pacific Railway Route and Notices of the Indian Tribes of British Columbia. Sm. 
8vo, 244 pp., map and plan. Montreal, 1874. 


JENNINGS, W. T. On Routes to the Yukon. 8vo, 28 pp. Ottawa, 1898. 


JOHNSON, R. BYRON. Very Far West Indeed: a Few Rough Experiences on the North-West Pacific Coast. Sm. 
8vo, 280 pp. London, 1872. 


KENNEDY, CAPT. W. R. Sporting Adventures in the Pacific, whilst in Command of the ‘Reindeer.’ 8vo, 303 pp. 
illus. London, 1876. ; 
Note—Pages 188-207 relate to British Columbia and Vancouver Island. 


KING, MAJOR W. ROSS. The Sportsman and Naturalist in Canada, or Note on the National History of the Game, 
Game Birds, and Fish of that Country. Sm. 4to, 334 pp., illus. London, 1866. 


LEES, J. A.,and CLUTTERBUCK, W. J. B.C., 1887: a Ramble in British Columbia. 8vo, 387 pp., map and illus. 
London and New York, 1888. 


LORD, JOHN KEAST. Naturalist in Vancouver Island and British Columbia. 8vo, 2 vols.; Vol. I, 358 pp.; Vol. II, 
375 pp.; illus. London, 1866. 


thas At Home in the Wilderness: What to do there and how to do it. Post 8vo, 323 pp., illus. London, 
Note—3rd ed., 1876. Original edition by ‘The Wanderer.’ 
McDONALD, ARCHIBALD. See under ‘Historical Works,’ in section V. 


McNAUGHTON, MARGARET. Overland to Cariboo: an Eventful Journey of Canadian Pioneers to the Gold Fields 
of British Columbia in 1862. Sm. 8vo, 176 pp. Toronto, 1896. 
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MACKENZIE, ALEXANDER. See under ‘Historical Works’ in section V. 

MAYNE, R. C. See under ‘Historical Works’ in section V. 

MILTON, VISCOUNT, and CHEADLE, W. B. See under ‘Historical Works’ in section V. 
_MOBERLY, WALTER. The Rocks and Rivers of British Columbia. 8vo, 104 pp., map. London, 1885. 


OGILVIE, WILLIAM. Early Days on the Yukon and the Story of its Gold Finds. 8vo, 306 pp., illus. Londows 
New York and Toronto, 1913. 


OUTRAM, JAMES. Inthe Heart ofthe Canadian Rockies. 8vo,466pp.,maP4ndillus. New York an London,1905. 


PALLISER, CAPT. JOHN. Papers Relative to the Exploration by Captain Palliser of that Portion of British North 
America which lies between the Northern Branch of the River Saskatchewan and the Frontier of the United States ; 
and between the Red River and Rocky Mountains. Presented to both Houses of Parliament by command of 
Her Majesty, June, 1859. Wolio, 64 pp., maps. London, 1859.* 

Further Papers Relative to the Exploration by the Expedition under Captain Palliser of that portion of 
British North America which lies between the Northern Branch of the River Saskatchewan and the Frontier of 
the United States ; and between the Red River and the Rocky Mountains, and thence to the Pacific Ocean. Pre- 
Toe to both Houses of Parliament by command of Her Majesty, 1860. Folio, 75 pp., maps. London, 

The Journals, Detailed Reports, and Observations Relative to the Exploration by Captain Palliser of 
that Portion of British North America, which, in Latitude, lies between the British Boundary Line and the Height 
of Land or Watershed of the Northern or Frozen Ocean, respectively, and in Longitude, between the Western Shore 
of Lake Superior and the Pacific Ocean, During the Years 1857, 1858, 1859, and 1860. Presented to both 
Houses of Parliament by command of Her Majesty, 19th May, 1863. Folio, 325 pp., London 1860.* 


PALMER, HOWARD. Mountaineering and Exploration in the Selkirks : a Record of Pioneer Work Among the Can- 
adian Alps, 1908-1912. S8vo, 439 pp., maps and illus. New York and London, 1914. 


PIKE, WARBURTON. Through the Sub-Arctic Forest. A Record of a Canoe Journey from Fort Wrangel to the Pelly 
Lakes and Down the Yukon River to the Behring Sea. 8vo, 295 pp., maps. London and New York, 1896. 
Note—Stikine and Liard rivers are referred to. 


POOLE, FRANCIS. See under ‘Historical Works’ in section V. 
ROSS, ALEXANDER. See under ‘Historical Works’ in section V. 
ROYAL GEOGRAPHICAL SOCIETY. See under ‘Topography,’ section III. 


ST. JOHN, MOLYNEUX. The Sea of Mountains: an Account of Lord Dufferin’s Tour through British Columbia in 
1876. 8vo. 2 vols.; Vol. 1, 325 pp.; Vol. 2, 290 pp. London, 1887. 


SETON-KARR, H. W. Bear Hunting in the White Mountains, or Alaska and British Columbia Revisited. 8vo, 156 
pp., map and illus. London, 1891. 


SIMPSON, SIR GEORGE. See under ‘Historical Works’ in section V. 


SOUTHESK, EARL OF. Saskatchewan and the Rocky Mountains, a Diary and Narrative of Travel, Sport and Ad- 
venture, during a Journey through the Hudson’s Bay Company’s Territories in 1859 and 1860. 8vo, 448 pp., 
with two folding maps and other illustrations. Edinburgh, 1875. 


SPROAT, GILBERT MALCOLM. Scenes and Studies of Savage Life. 8vo, 317 pp., view of Sproat lake, Van- 
couver Island. London, 1868. 


STUTFIELD, HUGH E. M., and COLLIE, J. NORMAN. Climbs and Ezploration in the Canadian Rockies. 8vo, 
343 pp., maps and illus. London, 1903. 

SYMONS, LIEUT. THOMAS W. Report of an Examination of the Upper Columbia River and the Territory in tts 
Vicinity in September and October, 1881, to Determine its Navigability, and Adaptability to Steamboat Trans- 
portation. Made by Direction of the Commanding General of the Department of the Columbia. 47th 
Congress, 1st Session, Senate, Ex. Doc. No. 186. Illus. Lge. 8vo, 133 pp.+map in 25 sheets and index 
sheet. Washington, 1882 

TALBOT, FREDERICK A. The New Garden of Canada, By Pack Horse and Canoe through Undeveloped British 
Columbia. _ 8vo, 308 pp., map and illus. London, New York, Toronto, 1911. 

Note—Well describes territory adjacent to route of Grand Trunk Pacific Railway. 

The Making of a Great Canadian Railway. The Story of the Search for and Discovery of the Route, 
and the Construction of the Nearly Completed Grand Trunk Pacific Railway from the Atlantic to the Pactfic, 
with some of the Hardships and Stirring Adventures of its Constructors in Unexplored Country. 8vo, 349 pp., 
map and illus. Toronto, 1912. 


TOLMIE, WILLIAM FRASER. Canadian Pacific Railway Routes. Victoria, 1877. 


fee USER, J. Three Years’ Hunting and Trapping in America and the Great North-West. Ato, 182 pp., 
map, illus. 
Life in the Backwoods, from Original Photographs. [A book of photographs.] 


WADDINGTON, ALFRED. Sketch of the Proposed Line of Overland Railway through British North América. 
Second edition, with corrections. 8vo,29 pp. Ottawa, 1871. 


WHEELER, A. O. The Selkirk Range, British Columbia. 8vo; Vol. 1, 459 pp., illus.; Vol. II, maps, diagrams and 
plates. Department of the Interior, Ottawa, 1905. 


WHYMPER, FREDERICK. Travel and Adventure in the Territory of Alaska, formerly Russian America—now ceded 
to the United States—and in Various Other Parts of the North Pacific. 8vo, 331 pp., maps, views, etc. 
London, 1868. 


WILCOX, WALTER DWIGHT. The Rockies of Canada. A revised and enlarged edition of Camping in the Can- 
adian Rockies. (London, 1896.] Lge. 8vo, 300 pp. New York and London, 1909. 


YUKON TERRITORY, THE. The Narrative of W. H. Dall, Leader of the Expedition to Alaska in 1866-1868 
The Narrative of an Exploration made in 1887 in the Yukon District by George M. Dawson, D.S., F.G.8 
Extracts from the Report of an Exploration made in 1896-1897 by Wm. Ogilvie, D.L.S., F.R.G.S., intro- 
duction by F. Mortimer Trimmer, F.R.G.S., with map of the territory, fifty woodcuts and twenty-two 
full-page illustrations. Svo, 438 pp. London, 1898. 


* These are Imperial blue books relating to Canada ; see also in Section V. 
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V—HISTORIES AND WORKS OF HISTORICAL INTEREST 


Including North-West Coast Voyages, Hudson’s Bay Company Affairs, 
International Waters, Boundaries, Treaties.* 


(a) GENERAL 


BANCROFT, HUBERT HOWE. History of British Columbia, 1792-1887. 8vo, 792 pp., map. San Francisco, 1890. 
Note—Contains Bibliography and Lists of Authorities. 


History of the North-West Coast of America. S8vo, 2 vols.: Vol. I, 1543-1800, 735 pp.; Vol. II, 1800- 
‘ 1846, 768 pp. San Francisco, 1884. 


History of Oregon. 8vo, 2 vols.: Vol. I, 1834-1848, 789 pp.; Vol. II, 1848-1888, 808 pp. San 
Francisco, 1886 and 1888. 


History of Washington, Idaho, and Montana, 1845-1889. 8vo, 836 pp. San Francisco, 1890. 


BEGG, ALEXANDER. History of British Columbia from tts Earliest Discovery to the Present Time. 8vo, 568 pp., 
map and illus. Toronto, 1894. 


BEGG, eee (not the same as author of B.C. History]. History of the North-West. 8vo, in 3 vols.: Vol. 
, 515-+-xlvii pp.; Vol. II, 420-+xcvi pp.; Vol. III, 492+xxvii pp. Toronto, 1894-1895. 


eu REV. GEORGE. Mackenzie, Selkirk, Simpson; in The Makers of Canada. 8vo, 305 pp. Toronto, 1905. 


CANADA AND ITS PROVINCES, a History of the Canadian People and Thetr Institutions by One Hundred Assoctates. 
General Editors : ae Shortt and Arthur G. Doughty. Vol. 21, Pacific Province, 346 pp.; Vol. 22, 
Pacific Province, 660 p 


Note—Consult aPae in Vol. 8, ‘Boundary Disputes and Treaties,’ by James White, pp. 751-958. 
COATS, R. H., and GOSNELL, R. E. Sir James Douglas; in The Makers of Canada. 8vo, 369 pp. Toronto, 1908. 


COUES, ELLIOTT. ‘New Light on the Early History of the Greater North-west.’ The Manuscript Journals of 
Alexander Henry, Fur Trader of the Northwest Company, and of David Thompson, Official Geographer and Ex- 
plorer of the same Company, 1799-1814. Exploration and Adventure among the Indians on the Red, Saskatchewan, 
Missouri and Columbia Rivers. 8vo, 3 vols.: Vol. I, xxviii+446 pp., portrait; Vol. II, 447-916 PD Vol 
III, Index, 917-1,027 pp., maps. New York, 1897. 


COX, ROSS. The Columbia River; or Scenes and Adventures during a Residence of Six Years on the Western Side 
the Rocky Mountains among Various Tribes of Indians Hitherto Unknown ; Together with a Journey across 
the American Continent. In two vols.: Vol. I, 333 pp.; Vol. II, 350 pp. S8vo. London, 1832. 


HAZLITT, WILLIAM CAREW. British Columbia and Vancowver Island: comprising a Historical Sketch of the 
British Settlements in the North-West Coast of America; and a Survey of the Physical Character, Capabilities, 
Climate, Topography, Natural History, Geology and Ethnology of that Region. Sm. 8vo,247 pp., map. London, 
1858. 


pas Bene BRITISH COLUMBIA. Pamphlet reprinted from The West Shore and comprising pages 267- 
6. 4to. Contains numerous early views. Victoria, 1884. 


KERR, : . B.. Biographical Dictionary of Well Known British Columbians, with a Historical Sketch. Svo, 326 pp. 
Vancouver, 1890. 


McCAIN, CHARLES W. History of the S.S. ‘Beaver.’ 12mo, 99 pp., illus. Vancouver, 1894. 
McCONNELL, W. J. Early History of Idaho. 8vo, 420 pp., Caldwell, Idaho, 1913. 


MACDONALD, DUNCAN GEORGE FORBES. British Columbia and Vancouver Island: comprising a Descrip- 
tion of these Dependencies, their Physical Character, Climate, Capabilities, Population, Trade, Natural History, 


Geology, Ethnology, Gold Fields and Future Prospects, also an Account of the Manners and Customs of the Native 
Indians. 8vo, 524 pp., map. London, 1862. 


McDONALD, ARCHIBALD. Peace River, a Canoe Voyage from Hudson’s Bay to the Pacific by the late Sir George 


Simpson in 1828; Journal of the late Chief Factor, Archibald McDonald. Edited, with notes, by Malcolm 
McLeod. 8vo, 119 pp., map. Ottawa, 1872. 


MACKENZIE, ALEXANDER. Voyages from Montreal on the River St. Lawrence through the Continent of North 

America to the Frozen and Pacific Oceans ; In the Years 1789 and 1798. With a Preliminary Account of the 

Rise, Progress and Present State of the Fur Trade of that Country. 4to, 412 pp., maps andillus. London, 1801. 
Note—For British Columbia see ‘Journal of a Second Voyage,’ Chapters III to XIII. 


MACFIE, MATTHEW. Vancowver Island and British Columbia: their History, Resources and Prospects. 
574 pp., maps and plates. London, 1865. 


MASSON, L. R. Les Bourgeois de la Compagnie du Nord-Ouest récits de voyages, lettres et rapports inédits relatifs au 
Nord-Ouest Canadien. Publiés avec une Esquisse Historique et des Annotations. 2 vols., sm. 4to: Vol. I, 
154+413 pp. and map; Vol. II, 499 pp. Quebec, 1889, 1890. 


& N permed I contains ‘Mr. Simon Fraser, Journal of a Voyage from the Rocky Mountains to the Pacific 
oast, 1808.’ 


MAYNE, COMMANDER R.C., R.N., F.R.G.S. Four Years in British Columbia and Vancouver Island : an Account 
of their. Forests, Rivers, Coasts, Gold Fields, and Resources for Colonization. S8vo, 468 pp., map and illus. 
London, 1862. 

MEANY, EDMOND S._ History of the State of Washington. S8vo, 406 pp., maps and illus. New York, 1909. 


MILTON, VISCOUNT, and CHEADLE, W. B. The North-West Passage by Land: Being the Narrative of an Ex- 
pedition from the Atlantic to the Pacific, undertaken with the view of Exploring a Route across the Continent to 


British Columbia through British Territory by one of the Northern Passes in the Rocky Mountains. 8vo, 394 pp., 
illus. London, 1865. 


8vo, 


* In this section are given only the chief works in which reference is made to British Columbia. Bibliographies 
relating more generally to the Pacific Coast, to the Search for a North-West Passage and to the operations of the 
Hudson’s Bay Company will be found in the "following works, to which fuller reference is made in this section: Ban- 
croft—Histories ; Morice—History ; Canada and Its Provinces ; Burpee—Search for the Western Sea ; Scholefield— 
British Columbia from the Earliest Times to the Present ; Tyrrell—David Thompson’s Narrative; also, Smith— 
Check List re Pacific Northwest ; Judson—Subject Index re Pacific Northwest and Alaska, 


* 


—. 
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MORICE, REV. A. G., O.M.I. The History of the Northern Interior of British Columbi ly New Caledons 
-1660 to 1880. "8vo, 368 pp., map and illus. Toronto, 1904. Mirna tnhn Sas mh 


NICOLAY, REV. Cc. G. The Oregon Territory: a Geographical and Physical Account of that Country and its In- 
habitants with outlines of its History and Discovery. 12mo, 226 pp. London, 1846. 


PEMBERTON, J. DESPARD (Surveyor-General, V.I.). Facts and Figures Relating to Vancouver Island and British 
Columbia, showing What to Expect and How to Get There. 8vo, 171 pp., maps. London, 1860. 


POOLE, FRANCIS. Queen Charlotte Islands: a Narrative of Discovery and Adventure in the North Pacific. Svo, 347 
pp. London, 1872. 


RATTRAY, DR. ALEXANDER. Vancouver Island and British Columbia, Where They Are; What They Are; and 
What They May Become. A Sketch of Their History, Topography, Climate, Resources, Capabilities, and Ad- 
vantages, Especially as Colonies for Setilement. 8vo, 182 pp., maps and illus. London, 1862. 


ROBINSON, NOEL. Blazing the Tratl through the Rockies : the Story of Walter Moberly and His Share in the Making 
of Vancouver. By Noel Robinson and the Old Man Himself. 8vo, 118 pp., illus. Printed by News-Ad- 
vertiser. (Vancouver, n.d.] 


ROSS, ALEXANDER. Adventures of the First Settlers on the Oregon or Columbia River: being a Narrative of the 
Expedition fitted out by John Jacob Astor, to Establish the ‘Pacific Fur Company’; with an Account of Some 
Indian Tribes on the Coast of the Pacific. 8vo, 352 pp., London 1849, 


The Fur Hunters of the Far West: a Narrative of Adventure in the Oregon and Rocky Mountains. 
8vo, 2 vols.: Vol. I, 333 pp.; Vol. II, 262 pp., frontispiece. London, 1855. 


SCHOLEFIELD, E. 0.8. British Columbia from the Earliest Times to the Present. In 4 vols., 4to.: Vol. I, Historical, 
688 pp.; Vol. II, Historical, 727 pp.; Vol. III, Biographical, 1,159 pp.; Vol. IV, Biographical, 1,208 pp.; 
illustrated. Vancouver, 1914. 


Note—See ‘List of Authorities.’ 


SIMPSON, SIR GEORGE. Narrative of a Journey Round the World during the Years 1841 and 1842. 8vo, 2 vols.: 
Vol. I, 438 pp., map; Vol. II, 469 pp., portrait and map of the author’s route. London, 1847. 


Note—For British Columbia see Vol. I, Chapters III, IV, V. 
STEWART, ELIHU. Down the Mackenzie and Up the Yukon in 1906. 8vo, 270 pp., map andillus. London, 1913. 
THOMPSON, DAVID. Consult items under Coues and Tyrrell, in this section. 


TYRRELL, J. B. David Thompson's Narrative of His Explorations in Western America, 1784-1812. Published by 
the Champlain Society. S8vo, xcviili+582 pp., maps and illus. Toronto, 1916. 


WADE, MARK S. The Thompson Country, being Notes on the History of Southern British Columbia, and Particularly 
of the City of Kamloops, formerly Fort Thompson. 8vo, 136 pp. Kamloops, 1907. 


WALBRAN, CAPTAIN JOHN T. British Columbia Coast Names. See above, under section I. 
WALKEM, W. WYMOND, M.D. Stories of Early British Columbia. Lge. 8vo, 287 pp., illus. Vancouver, 1914. 
WINSOR, JUSTIN. Narrative and Critical History of America. Lge. 8vo, 8 vols. Boston, 1884-1889. 


(6) EWORKS RELATING MORE PARTICULARLY TO NORTH-WEST COAST EXPLORATION 


BAILLAIRGE, G. F. Canada from the Atlantic to the Pacific and Arctic Oceans, Arctic Voyages, Voyages of Discovery 
in the North, and Public Works, etc., etc. Being Appendices No. 22 and 23 to Annual Report of the Minister 
of Public Works, 1890. S8vo, 271 pp. 


Note—Contains chronological list of voyages. 


BARRINGTON, DAINES. Miscellanies: by the Honourable Daines Barrington..... 4to,iv+vilit+557 (1) pp., 
2 maps and 4 tables. London, 1781. 
Note—Contains pp. 469-534; Journal of a voyage 1n 1775. To explore the coast of America, Northward 
of California, by the second Pilot of the Fleet, Don Francisco Antonio Maurelle, in the King’s Schooner called 
the Sonora, and commanded by Don Juan Francisco de la Bodega, 


BROUGHTON, WILLIAM ROBERT. 
Note—F or the reason expressed in footnote on page 616, Broughton, Voyage to the North Pactfic Ocean, 
is not listed; but it is pertinent here to record that the ‘Log’ of Lieutenant Broughton, who in the Armed 
Tender Chatham, accompanied Captain Vancouver with the Discovery, was obtained from the Public Records 
Office, London, Eng., by Mr. J.B. Tyrrell, and a copy communicated to Mr. T. C. Elliott, who has 
reproduced the ‘‘Log of H.M.S. Chatham’”—accompanied by notes—in the Quarterly of the Oregon Historical 
Society, Vol. 18, No. 4, December, 1917, pages 231-243, with maps. 


BURPEE, LAWRENCE J. The Search for the Western Sea: the Story of the Exploration of North-Western Amerstca. 
8vo, lx+651 pp., illus. and map. Toronto, [1908]. 


COOK, JAMES, and KING, JAMES. A Voyage to the Pacific Ocean, Undertaken .. . for making Discoveries in ths 
Northern Hemisphere ... performed ...%tn H.M. Ships the ‘Resolution’ and ‘Discovery’ in the yeare 
1776-1780. 4to, 3 vols. [maps, charts and drawings.] London, 1784. 


DIXON, CAPT. GEORGE. Voyage Round the World; but more particularly to the North-West Coast of America: 
performed in 1785-88 in the ‘King George’ and ‘Queen Charlotte,’ Captains Portlock and Dtzxon. In a series 
of letters, by W. Bleresford ; edited and] dedicated by ...G. Dixon. 4to. London, 1789. 


ELLIS, W. An Authentic Narrative of a Voyage Performed by Captain Cook and Captain Clerke in His Majesty’s 
Ships ‘Resolution’ and ‘Discovery’ during the years 1776, 1777, 1778, 1779, and 1780, in Search of a North- 
West Passage between the Continents of Asia and America. Including a faithful Account of all their Discoveries 
and the Unfortunate Death of Captain Cook. 8vo,2 vols.: Vol. I, 358 pp.; Vol. II, 347 pp.; chart and cuts. 
London, 1782.. 

FRANCHERE, GABRIEL. Relation d’un voyage & la cote du Nord-Ouest de l’ Amérique Septentrionale, dans les 
années 1810, 11, 12, 13, et 14. Par G. Franchére, fils. 8vo, 284 pp. Montreal, 1820. 


Narrative of a Voyageto the Northwest Coast of Americain the Years 1811, 1812, 1818, and 1814, or the 
First American Settlement on the Pacific,by Gabriel Franchére. Translated and edited by J. V. Huntington. 
8vo, 376 pp. New York [{J. S. Redfield], 1854. 


GREENHOW, ROBERT. See below under sub-section (d). 
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JUDSON, KATHARINE B. Subject Index to the History of the Pacific Northwest and of Alaska. As found in the 
United States Government Documents, Congressional Series, in the American State Papers, and in other Docu- 
ments, 1789-1881. 8vo, 341 pp. Olympia, Wash., 1913. 


LEDYARD, JOHN. A Journal of Captain Cook’s Last Voyage to the Pacific Ocean ... and in Quest of a North- 
wee pass a with a Chart... Faithfully Narrated from the Original MS. of J. L. 8vo, Hartford, 
onnecticut, - 


Memoirs of the Life and Travels of, from His Journals and Correspondence, by Jared Sparks. S8vo. 
London, 1828. 


Note—Ledyard accompanied Capt. Cook on his third voyage around the world. 


MANNING, WILLIAM RAY. ‘The Nootka Sound Controversy.’ pp. 279-478 in Annual Report of the American 
Historical Association for the Year 1904. 8vo, 708 pp. Washington, 1905. f 
Note—For bibliography giving the sources of information respecting the Nootka Sound controversy in . 
the order of their importance, see pp. 472-478. 


MARCHAND, ETIENNE. Voyage Autour du Monde Pendant Les Années 1790, 1791, et 1792. Par Etienne Mar- 
chand; Précédé d’une Introduction Historique; Auquel ona Joint Des Recherches Sur les Terres Australes 
de Drake, et un Examen Critique du Voyage de Roggeween ; avec Cartes et Figures: Par C. P. Claret de 
Fleurieu, De l’Institut National des Sciences et des Arts, et du Bureau des Longitudes. 4to,4 vols. Paris, 
1798-1800, An. VI—VIII, De l’Imprimerie de La Republique, An. VIII. 

English Edition: A Voyage Round the World, Performed during the Years 1790, 1791, and 1792, Preceded by a 
Historical Introduction, and Illustrated by charts, etc. Translated from the French of C. P. Claret de 
Fleurieu. 8vo, 2 vols.:jyVol. I, 536 pp.; Vol. II, 663 pp.+105 pp. London, 1801. 


MEARES, COMMR.JOHN. Voyages Madein the Years 1788 and 1789 from China to the North-West Coast of America. 
To which are prefized: An Introductory Narrative of a Voyage Performed in 1786, from Bengal, in the Ship 
- **Nootka”’ ; Observations on the Probable Existence of a North-West Passage; and Some Account of the Trade 
Between the North West Coast of America and China; and the Latter Country and Great Britain. Roy. 4to, 

372 pp. and appendices, portrait, plates and maps. London, 1790. 


MEANY, EDMOND S§&. —Vancouver’s Discovery of Puget Sound. Portraits and Biographies of the Men Honoured in 
3 eed Bd Geographic Features of Northwestern America. 8vo, 344 pp., maps and illus. New York and 
ondon, 4 


NEWCOMBE, C. F. The First Circumnavigation of Vancouver Island. Being Memoir No. 1, Provincial Archives 
Department. S8vo, 69 pp., map. Victoria, 1914. 


PORTLOCK, CAPTAIN NATHANIEL. A Voyage Round the Word; but More Particularly to the North-West 
Coast of America: Performed in 1785, 1786, 1787 and 1788, in the ‘King George’ and ‘Queen Charlotte,’ 
Captains Portlock and Dizon. 4to, 384+xl pp., portrait, maps and plates. London, 1789. 


SMITH, CHARLES W.  Check-List of Books and Pamphlets relating to the History of the Pacific Northwest. 8vo, 
l pp. Olympia, Wash., 1909. 


(c) HUDSON’S BAY COMPANY AND NORTH-WEST COMPANY 


BRYCE, REV. DR. GEORGE. The Remarkable History of the Hudson’s Bay Company, Including That of the French 
Sha of ger Mes ates and of the North-West, X.Y., and Astor Fur Companies. 8vo, 501 pp., maps 
and illus. ondon, k 


FITZGERALD, JAMES EDWARD. An Examination of the Charter and Proceedings of the Hudson’s Bay Company, 
with Reference to the Grant of Vancouver’s Island. Sm. 8vo, 293 pp., map. London, 1849. 


Vancouver's Island, the Hudson’s Bay Company'and the Government. 8vo, 30 pp. London, 1848. 
Note—Reprinted from the Colonial Magazine for September, 1848. 


HARMON, DANIEL WILLIAMS, a Partner in the North-West Company. A Journal of Voyages and Travels in 
the Interior of North America, between the 47th and 58th degrees of North Latitude, extending from Montreal 
nearly to the Pacific Ocean, a distance of about 5,000 miles, including an account of the principal occurrences, 
during a residence of nineteen years, in different parts of the country. To which are added, a concise descriptton 
of the face of the country, its inhabitants, their manners, customs, laws, religion, etc., and considerable specimens 
of the two languages most extensively spoken; together with an account of the principal animals to be found tn 
the forests and prairies of this extensive region. Illustrated by a map of the country. 8vo, 432 pp. Andover, 
1820. [Edited by Daniel Hasket, who, apparently, took liberties with the original.] 


HUDSON’S BAY COMPANY, REPORT FROM THE SELECT COMMITTEE ON THE;; together with the Pro- 
ceedings of the Committee, Minutes of Evidence, Appendix and Index. Ordered, by the House of Commons, 
to be printed, 31 July and 11 August, 1857. Folio, xviii+547 pp., 2 maps (Arrowsmith). London, 1858. 


IMPERIAL BLUE BOOKS RELATING TO CANADA. Many of these Blue Books contain important historical 
data relating to the early days of the colonies of Vancouver Island and British Columbia ; to the operations 
of the Hudson’s Bay and North-West companies ; to boundaries and treaties ; to legislation ; to discoveries 
of ao and to exploration. Valuable maps are frequently included. ‘The following are the chief of these 
reports: 

Copies or Extracts of Correspondence Relative to the Discovery of Gold in the Fraser’s River District, in British North 
America. Presented to both Houses of Parliament, July 2, 1858. Folio, 18 pp. 

Papers Relative to the Affairs of British Columbia. PartI. Presented to both Houses of Parliament, 18 February, 
1859. Folio, 83 pp., map. 

Note—These Papers contain despatches from Govurnor Douglas to the Secretary of State and vice versa 
—relating to the government of the colony and make particular reference to the gold discoveries and routes 
to the Fraser River gold fields. 

Papers Relative to the Affairs of British Columbia. PartII. Presented to both Houses of Parliament, 12th August, 
1859. Folio, 93 pp., maps and charts. 

Note—Contains despatches dealing with a variety of matters relating to the early government of the 
colony and special references to the gold fields. 

Further Papers Relative to the Affairs of British Columbia. Part III. Presented ‘to both Houses of Parliament, 
1860. Folio, 110 pp., map. London, 1860. 

Note—Contains despatches as above and includes reports on exploratory surveys by Begbie, Mayne, 

Palmer, Downie, Ball. 


Further Papers Relative to the Affairs of British Columbia. Part IV. Presented to both Houses of Parliament, 
March, 1862. Folio, 80 pp.,4 maps. London, 1862. 
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Note—Contains despatches as above, also copies of certain Proclamations having the force of law. 


Notrre—The above and the Palliser papers, listed in Section IV, are the more important Imperial Blue Books 
relating to British Columbia. There are, however, many others, such for example as Paper No. 619 of 1848 
(17 pp.), dealing with Vancouver Island Colonization ; Papers Nos. 788 (15 pp). and 788 I (12 pp.) of 1853, dealing 
with Gold on Queen Charlotte Islands ; Papers Nos. 438 (21 pp.) of 1863 and 402 (16 pp.) of 1864, dealing with 
Road and Telegraph to Canada ; Papers Nos. 3667 (‘4 pp.) and 3694 (2 pp.) of 1866 and 3852 (47 pp.) of 1867 
dealing with the Union of Vancouver Island and Britisa Columbia ; also Paper No. 390 (31 pp.) of 1869, relating 
to Confederation. There are also papers relating to the protracted negotiations and treaties respecting the Oregon 
Territory (1846) and the North-West American Water Boundary Question (1873), etc., etc. Copies of these 
papers are usually to be found in the chief reference libraries. 


MACKENZIE, ALEXANDER. See ‘History of the Fur Trade,’ in Voyages, etc. See above in this section. 


M’LEAN, JOHN. Notes of a Twenty-five years’ Service in the Hudson’s Bay Territory. 8vo,2-vols.: Vol. I, 308 pp.; 
Vol. II, 328 pp. London, 1849. 


MARTIN, R. M. The Hudson’s Bay Territories and Vancouver's Island, with an Exposition of the Chartered Rights, 
Conduct and Policy of the Honourable Hudson’s Bay Corporation. S8vo, viiit175 pp., map. London, 1849. 


MARTIN, ARCHER. The Hudson’s Bay Company’s Land Tenures and the Occupation of Assiniboia by Lord Selkirk’s 
Settlers, with a List of Grantees under the Earl and the Company. S8vo, 238 pp., maps. London, 1898. 


PUGET’S SOUND AGRICULTURAL COMPANY. British and American Joint Commission for the final settlement 
of the claims of the Hudson’s Bay and Puget’s Sound Agricultural Companies. 

_ Note—See the ‘Papers’ containing the Memorials, Evidence, Arguments, etc., presented to the Com- 
missioners by the Hudson’s Bay Company and the Puget’s Sound Agricultural Company ; also, in behalf of 
the United States, the Evidence, Arguments, etc.; and the Award of the Commissioners . . . pronounced 
10th Sept., 1869. These Papers consist of 14 parts: Montreal, parts, 2-7, 1868-1869; Washington, parts 1 
and 8-13, 1865-1868. 

Consult, also: Transcripts of papers relating to the affairs of the Company ; prospectus ; list of share- 
holders ; memorandum relating to the Cowlitz farm, by A. C. Anderson (1841, 3 pages); judgment of 
Supreme Court of Washington Territory in the case of Puget’s Sound Agric. Co. vs. Pierce County (Jan. 17, 
1862) ; papers relating to Nesqually and Cowlitz claims; account of Frank Clarke with the Company 
(1865) ; origin of the Puget’s Sound Agric. Co., by A. C. Anderson (1865); agreement between the Company 


and the U.S. (June 20, 1867) ; asreferred to in ‘*‘ List of Authorities” in Scholefield’s British Columbia from the 
Earliest Times to the Present, pp. XIX-XX. 


TUTTLE, CHARLES R. Our North Land: being a full account of the Canadian North-West and Hudson's Bay Route, 
together with a Narrative of the Experiences of the Hudson's Bay Expedition of 1884, including a Description of 
the Climate, Resources, and the Characteristics of the Native Inhabitants between the 50th Parallel and the Arctie 
Circle. S8vo, 589 pp., maps and illus. Toronto, 1885. 

Note—For Northern British Columbia see Chapter XX XIII. 


(qd) INTERNATIONAL WATERS, BOUNDARIES, TREATIES 


INTERNATIONAL WATERWAYS COMMISSION— 
Note—Respecting the organization and work of this Commission, consult Water Powers of Canada, 
Commission of Conservation, Ottawa, pp. 58 et seg., and Ibid under Bibliography. See ‘Reports by the 


International Waterways Commission,’ Pp. 367-368 ; also Compiled Reports of the International Waterways 
Commission, 1905-1913. 8vo, 1,224 pp., Ottawa, 1913. 


INTERNATIONAL JOINT COMMISSION. 

Note—For history of circumstances leading up to the formation of the International Joint Commission, 
consult Water Powers of Canada, Commission of Conservation, Ottawa, pp. 58 et seg, For copy of Treaty and 
Rules of Procedure, see Rules of Procedure of the International Joint Commission, Ottawa and Washing- 
ton. The Boundary Waters Treaty is also found as Appendix No. 1 in Water Powers of Canada, Com- 
mission of Conservation, Ottawa, 1911. For list of reports and decisions of the Commission, consult List 
of Decisions, Reports, etc., of the International Joint Commission, Washington and Ottawa. The Commission 
maintains an office in Ottawa, Canada, and also one in Washington, D.C 


BALCH, THOMAS WILLING. The Alasko-Canadian Frontier. 8vo, 45 pp., maps. Philadelphia, 1902. 
The Alaska Frontier. 8vo, 198 pp., maps. Philadelphia, 1903. 


COWAN, GEORGE H. British Columbia’s Claim upon the Dominion Government for Better Terms. 8vo, 31 pp., 
Vancouver, 1904. 


CUSHING, CALEB. The Treaty of Washington, tts Negotiation, Execution, and the Discussion Relating Thereto. 
8vo, 280 pp. New York, 1873. 


DAVIDSON, GEORGE. The Alaska Boundary. 8vo, 235 pp., maps. San Francisco, 1903. 


FALCONER, T. The Oregon Question: or, a Statement of the British Claims to the Oregon Territory, in Opposition 
to the Pretensions of the Government of the United States of America. 2nd edition, 8vo,50 pp. London, 1845. 


GALLATIN, ALBERT. The Oregon Question. [Nos. 1-5, with Appendix.] 8vo, 78 pp. New York, 1846. 


GREENHOW, ROBERT. Memoir, Historical and Political, on the Northwest Coast of North America and the Adjacent 
Territories : illustrated by a Map and a Geographical View of those Countries. S8vo, 228 pp. and map. New 


York, 1840. [Also published as Senate Document No. 174, 26th Congress, 1st Sess., Feb. 10, 1840. Wash- 
ington, 1840.] | 


The History of Oregon and California, and the other Territories of the North-West Coast of North 
America, Accompanied by a Geographical View and Map of those Countries, and a Number of Documents as 
Proofs and Illustrations of the History. 8vo, 1st. edition, xviiit+482 pp., map, London, 1844. 2nd edition, 
xvili+492+7 pp., Boston, 1845.* 


NORTH-WEST BOUNDARY. Discussion of the Water Boundary Question: Geographical Memoir of the Islands 
in Dispute: and History of the Military Occupation*of San Juan Island. 8vo, 270 pp.,"map and cross-sections 
of channel. Washington, D.C., 1868. 


MILTON, VISCOUNT. A History of the San Juan Boundary Question, as Affecting the Division of Territory between 
Great Britain and the United States. 8vo, 446 pp., 2 maps. London, 1869. 


*Greenhow’s works were er parte productions and, in view of ‘numerous inaccuracies of statement contained in 
them, should be used with caution. 
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SAINT-CYR, ARTHUR. Appendiz No. 23, to Report of Surveyor-General f or the year 1900-01, pp. 76-84, re Survey 
of a Part of the Boundary Line between British Columbiaand Yukon Territory, Dominion Sessional Paper 
No. 25. 8vo, maps and illustrations. Ottawa. 
Appendix No. 26, to Report of Surveyor-General for the year 1901-02, pp. 84-95, re Survey of a. 
Part of Boundary Line between British Columbia and Yukon Territory. Dominion Sessional Paper No. 
25. 8vo, maps and illustrations. Ottawa. 


TWISS, TRAVERS, D.C.L., F.R.S. The Oregon Question examined, in respect to Facts and the Lawof Nations. 8vo, 
xi+391 pp. London, 1846. 


WHITE-FRASER, GEO. Appendix No. 22 to Report of Surveyor-General, for the year 1900-01, pp. 68-75, re Latitude 
Determination on the Boundary between the Province of British Columbia and the Yukon’ Territory. 
Dominion Sesstonal Paper No. 25. 8vo, map and illus. 


WHITE, JAMES. See above under Canada and its Provinces in sub-section (a). 


ERRATA 


On page 10, line 38, for ‘new fertile acres’ read now fertile areas. 


On page 36, at end of footnote, add—Ninth Annual Report, 1918, pp. 
73 to 95. 


On page 94, line 14 et seq should read: The minister may or may not make 
an order, etc. 


On page 138, Mount Olie Plant, for ‘Nakalliston’ read Nehallision. Spelling 
varies. In Gazetteer of Brittsh Columbia is given Nekalliston. 


On plate 21. In title to bottom illustration, for ‘Coteau’ read Couteau, 


On page 243, last paragraph, for ‘Bear’ river read Bowron river (its new 
| name), 


On plate 33. In title to upper illustration, for ‘Zyometz’ read Zymoets. 


On page 608, Publication number of Summary Report for the Calendar Year 
1907 is 1017. 


—— a era 
Sy ERE 


Anderson and Warden, Messrs. .308, 327, 372 
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Note—Unless otherwise stated, municipalities, rivers, creeks, etc., listed in this Index are 


in’ the Province of British Columbia. 
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